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ENVIRONMENTAL PROTECTION
AGENCY :

40 CFR Part 268
[SWH-FRL-32409]

Hazardous Waste Management
System; Land Disposal Restrictions

AGENCY: Environmental Protection ‘
Agency (EPA).

ACTION: Notice of Data Availability and .

Request for Comment.

summaRry: The Environmental Protection
Agency is today presentmg data and
information relating to issues initially
noticed for public comment in the
December 11, 1986 “California list” land
disposal restrictions proposal (51 FR
44714). This information relates to the
issues of whether or not to lower the
prohibition levels for California list
metal-bearing and cyanide-containing
wastes, what the lower prohibition
levels might be, what ireatment -
standard would be appropriate for these
wasles, and whether sufficient national
capacity exists to treat these wastes to
achfeve such standards. This notice
provides treatment data corroborating
that existing treatment technologies can
achieve the suggested prohibition levels
for Califormia list metal and cyanide
wastes. In addition, the notice includes
estimates on the volume of metal and
cyanide wastes that would require
allernative treatment capacity, and
requests additional data and comments
on the volumes of wastes that would be
affected if EPA lowers the prohibition -
levels. Furthermore, the Agency is
secking comment on existing treatment
capacity and on the time needed to -
develop new capacity.

This action relates to the requirements
of section 3004(d) of the Resource
Conservation and Recovery Act (RCRA)
which directs EPA to substitute more
stringent concentration levels where
necessary to protect human health and
the environment. The information and
comments we receive will be used to aid
the Agency in developing final
regulations to implement land disposal
prohibitions for California list metal and
cyanide wastes.

Today's notice also solicits comment
on the issue of appropriate pocedures
for processing requests for § 268.44
variantces from the treatment standard.
DATE: Comments on this notice of data
availability and request for comment
must be received on or before October
13, 1987.

ADDRESSES: The public must send an

original and two copies of their
comments to EPA RCRA Docket (5-212),
Office of Solid Waste (WH—562), U.S.-
Environmental Protection Agency, 401 M
Street, SW., Washington, DC 20460.
Place the Docket Number F-87-LDR6-
FFFFF on your comments. The OSW
docket is located at: EPA RCRA Docket
(L.G-100) 401 M Street, SW,,

Washington, DC 20460. The docket is
open from 9:00 a.m. to 4:00 p.m. Monday
through Friday, except for Federal
holidays. The public must make an
appointment to review docket materials.
Call at 475-9327 for appointments. The
public may copy a maxium of 50 pages
of material from any one regulatory
docket at no cost. Additional coples cost
$.20/page. v
FOR FURTHER INFORMATION CONTACT:
For general information about this .
notice, contact the RCRA Hotline, Offme

. of Solid Waste (WH-562), U.S.

Environmental Protection Agency, 401 M
Street, SW., Washington, DC 20460, .
(800) 424-9346 (toll free) or (202) 382— -
3000 in the Washington, DC -
metropolitan area.

For information on specific aspects of '
this notice, contact: William B. Fortune,
or Stephen R. Weil, Office of Solid
Waste (WH-562B), U.S: Environmental
Protection Agency, 401 M Street, SW,,
Washington, DC 20460, {202) 382-4770.
SUPPLEMENTARY INFORMATION:

1. Background

On December 11, 1986 (51 FR 44714),
the Agency proposed to codify the
statutory levels for the California list
wastes as set forth in section 3004(d) of
the Hazardous and Solid Waste
Amendments to the Resource
Conservation and Recovery Act
(RCRA). In this proposal, the Agency .
also requested comments and. data on -
an alternative approach that would .
support lowering the restriction levels.
for those metals for which Extraction
Procedure (EP) toxicity characteristic
levels exist. In addition, the Agency
requested comment on whether the
statutory levels should be lowered for
hazardous wastes containing the
constituents (nickel, thallium, and
cyanides) not covered by the EP toxicity
characteristic. 51 FR 44722,

Most of the comments submitted in
response to the proposed rule supported
codifying the statutory levels,
particularly for metal-bearing wastes.
These commenters indicated that EPA ..
should not lower the prohibition levels
unless it can be demonstrated that the .
statutory limits are not protective of-
human health and the enivironment. - - . :
Commenters asserted that prohibiting - -

| the California list metals at EP tox1c1ty

- levels (levels at which wastes cannot be
managed in-Subtitle D facilities) would
indicate that Subtitle C landfills'do not
provide additional protection beyond
Subtitle D landfills. .

. A number of commenters, however,
urged the Agency to substitute more -
stringent prohibition levels for ! |
California list metal-bearing wastes. The

-commenters asserted that the statutory’

levels are 10,000 times the National ]
Interim Primary Drinking Water’ -
Standards (NIPDWS), and as such, are
not protective of human health and the

.+ environment. The commenters further
-claim that the affected units receiving

these wastes are, at least in some cases,
unlined surface 1mpoundments (liquids
cannot be disposed in landfills) which
are not significantly more protectlve
than Subtitle D facilities. Several of
these commenters stated that EPA has
available data that support setting lower
levels (e.g., data in delisting petition
files). They also asserted that it is
technologically possible to treat metal- -
bearing wastes to lower levels, and -

‘ further, that there is substantial unused
~ capacity for treatment of both metal-

and cyamde-bearmg Cahforma hst
wastes.

In today’s notice, the Agency is
requesting further comment on lowering
the statutory levels for the liquid
hazardous wastes containing the
California list metals to levels 100 tlmes
the NIPDWS in the filtrate of-these
wastes (Z.e, levels found in the liquid
portion by running the Paint Filter
Liquids Test)}, and is providing more -
information on the substantive basis for
such a decision. The Agency also is
making available data that could -
support prohibition levels for nickel, .
thallium, and cyanide, for which no
drinking water standards exist. Should
the Agency promulgate prohibitions -

_based on these findings, it would also be

necessary to promulgate treatment o
standards under RCRA section 3004(m).
Therefore, the Agency is also presenting
data that indicates that metal-bearing
and cyanide-containing California list
wastes can be treated to achieve the EP
or analogous levels {for those-
constituents for which there are no EP
toxxclty levels). In addition, the Agency
is seeking comment on ‘available
alternative treatment and volumes of
wastes that could be affected should the

- Agéncy finalize a rule lowering

prohibition levels and estabhshing ’
treatment standards R L
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IL. Establishing More Stringent

Concentration Levels L

" A. Rationale for Lowering the

Prohibition Levels - v
Section 3004(d)(2) of RCRA indicates -

that EPA “shall substitute more .

strinigent concentration levels” for those

in the statute “when necessary to - -
pratect human health and the .
“environment”. As mentioned earlier, the
- Agency proposed to codify the statutory
levels, and at the'same time solicited -
comment on whether it should substitute
.more stringent concentration levels. 51
FR 44718. o o ;

Some commenters -sA'uggested 'th‘a,f'E'PA :

_has to'make a quantified demonstration
"that the statutory levels ate not ]
protective in order to lower the levels, -
. As indicated in the December 11,1986 .
proposed rule. (51 FR 44718), the statute
and legislative history suggest that the
decision in many ways is as much'a
question of policy as a question of fact.
The levels in the Galifornia list were =
.adopted essentially for reasons of .
.administrative convenience H. Rep. No..
198, 98th Cong., 1st Sess., 35 (1983). The _
legislative history states that:- - L
- . [Tihese hazardous wastes and specified - -
+ concentration levels were selectéd primarily.

. . because the State of California-has conducted.-
.- arulemaking procedure and begun - .

" implementing restrictions on these wastes,
The specified concentration levels—10,000.
times the Interim Primary Drinking water < -
Standards—are a consérvative starting point’

* for the analysis. The'specified congceéntrations
are-not inténded'to be binding on the'Agency. .
(S. Rep. No. 284 at 17) o T

" The legislative history further expresses
concerns that the statutory levelsare - -

-too high, and authorizes the Agency to:

. substitute more stringent levels, when
-deemed necessary. This language, -
suggests that the decision in some ways. °

“involves the choice of a starting point,
largely a policy choice. The'Senate™ -
report ifideed emphasizes (in the context

*of making any land disposal restriction’

. detefrinations) the Agenicy’s genéral
. discretion to prohibit hazardous wastes:

. [T]he Agency should niot start from the - 15, 1985, p’;‘ohibits'the placerient of bulk
~ = Of non-contairerized liquid hazardous. -

.. point of having to justify the'imposition'ofa
“larid disposal restriction: The'présumption'is”

“that land disposal is the least preferred -
management method. This makes the

" Agency's decision far simpler than if t,heAAcL -

“were heutral as to different management.- -

-+ options. The Agency should fiot start frof an

' “assumption that it must begin a new research :
- effort-or regulatory analysis befors any. 2

- -:.determinations'can be made. (S. Rep.No..28

e
T

+ " Not'only.doés’ s'eétikl)'h",‘BVQO!I(,c‘i)fclearIy;
- allowthe Agercy o substitute more - -

" stririgent levels, but'a further indication °
" in‘the statitory §triicture confirming the

.. semantic.battle over the means used to’

.. burposes’of the land disposal '

- the’statutory “o m gration” stand

. (see section 3004(d)(1)(c)), it appears

*impoundments singe there are already

haiardbus waste in any landfill). .

.. impoundments are unlined or' "

Agency’s discretion to do so is:that any

such decision could be characterized as
an action taken-under the independent -

" authority of section 3004(g). Such a

decision—an-Agency choice of the order .
in" which to implement its delegated
authority—is largely discretionary. In
any case, the existence of the overlap-
with section 3004(g) indicates that
disputes over the Agency’s choice in
lowering levels is in many waysa

achieve the result, a situation where o
there is particular deference afforded to - -
the Agency’s choice. CMA v. NEDC, 105
. S.Ct.1105, 1112 (1985). = . -
. Inconsideration of this statutory -
language and legislative history; the
Agency requested comment on lowering
the statutory levels to the EP toxicity -
characteristic or similar levels {which
are100 times the NIPDWS or analogous
. levels as opposed to 10,000 times these

- concerntrations). 51 FR 44716, - . - :
. Furthermore,-a change in these levels is”
*_ supported by the statutory findings of . -

tHe inherent uncertainties and lagk of
safety of land disposal {see RCRA -

~ sections 1002(b)(7) and 3004(d)(1)(A)), .
and that-the only land disposal units

_ that can receive untreated prohibited ,
waste and be deemed protective of
human health and the environment for"

ictions program are those satistying ™
ard, -
(section 3004(d)(1)). When one further -
" considers that these constituents are

. highly mobile (since they are contained "

in liquids); indefinitely persistent '~
(éxcept for cyanides], and very toxic ",
-that the statutoiy prohibition levels -
réquire further evaluation.. ~ -~~~
- Commenters on the December 11, 1886

- proposed rule stated that more stringent”

levels are needed to protect human' .
. health and the environment. Their

" . - reasoning was that, as liquids, these- = -

_ wastes would be managed ini ‘surface

»

'* probibitions ori the disposal of liquids in
landfills (a statutory.provision under -
RCRA section 3004(c}), cedified onJuly . -

aste or free'liquids-Gontairiéd i

- larger volume of liquids within these -
‘units. Moreover, many currently v
“"0perdting interith status-surface -+~ . °

inadequately lined-and thus, the." .. *
- potential for dbwnWard,sLeepag’g of- -
“contaminated-fluids into ground' water i -

" protective of human

~-dilation ig insufficiant to prevent . © =

' B. Suggested Prohibition Levels " -

“lowering the statutory levels for those = .

. Surface impoundments generally posé a - -
* greater potential for migration out ofa .
. unit'than do other land disposal-units’ " .

- because of the higher liquid head and e

high.' A modeling analyses used to
evaluate the'benefits of proposed leak
detection requirements indicated that- -
dissolved constituents-can be released -
at relatively high rates from unlined ;
surface impoundments (May 29, 1987; 52 -

“FR 20270). Of course, there aré many

cases of grotind water contamination -
resulting froin management of waste in

~ surface impoundmients that lack proper

design'and operation. Given the fact -

. that-these wastes will often be disposed. 7'
of in unlined'or inadequately lined -, -

hazardous waste impoundments, the .

Agency believes it is appropriate to-

evaluate whether such disposal at the -

statutory coricentration levels would be
health and the

: anc

efnvironment,

=" Release of contaminants in high -

con'centratio:;s could result in human ,
exposure far'in excess of health-based

levels. The generic land disposal and

ground water transport models utilized-

"by the Agency to make policy. decisions -

and for regulatory purposes.(e.g,, EP

model, May. 19, 1980, 45 FR 33110; . ,
Vertical and Horizontal.Spread (VHS) -
model, November 27, 1985, 50 FR 48886) -
employ dilution/attenuation factors that -~

- estimate the reduction.in concentration

that would occur as toxicantsare - . -

* transported in groeund water from a ; .
- disposal unit to the point-of exposure:

The predicted degree of atfenuation and

exposure to high lévels .of contaminants. -
- For the'above'reasons, the Agency . -, - -+
‘believes that disposal at the statutory e

- -levels could result in migration of -

hazardous constituents-from land -

'disposal units that is not protective of .~ .

‘human health and the environment; " -
Under such circumstances, the .
‘commeriter-afgue-that the Agency’s -

“obligation is to substitute more stringent -
. concentration'levels. The Agency * -
soli

icits comment on this tentative - "
conclusion.’. ' T

- In the Deceinber 11; 1986 proposed - -
rule, the Agency solicitéd coniment on -

jch EP toxicity levels exist -
1er the'statutory levels - -
owered for wastes other than
for which EP levels-are-." " © - 7 .
establishe FR 44716 (see also 51 FR~
' . gency is considering
prohibitions on the :
meétal and cyanide wastes -
imes the NIPDWS (or the
h se of nickel, thallium, ° -
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the current EP toxieity concentrations.
Liquid wastes that exceed these
concentration levels are defined as
hazardeus and, therefore, are prohibited
from disposal in a sanitary landfil or
other type of Subtitle D facility. Most
commenters who urged the Agency to
lower the prohibition levels favored this
alternative. For the California list
pollutants for which. there isno
NIPDWS, namely mickel, thallium, and
cyanides, levels at 100 times & minimum
health level would also be appropriate.
51 FR 44722. {See section 11l which
discusses. appropriate minimum health
levels for these contaminants.) The
Agency. therefore, is contemplating an:
approach whereby California list
hazardous waste containing greater than
100 times the NIPDWS (or 100 times.
health based levels for nickel, thallinm.
and cyanides) would be considered
prohibited from land disposal (until
pretreated, disposed of in a “no
migration” unit, or granted a variance)
{See Table 1}

In taking this position, EPA again does °

not believe that the statute requires &
hard-and-fast quantification that
substituted levels are needed to protect
human health and the environment. This
is because Congress has already
determined that, for purposes of the Jand
disposal restrictions program, disposal
of untreated hazardous waste is only
protective in “no migzation” units.
Congress also structured the Act in such
a way that any substantial levels could
be characterized as a section 3004{g)
rule justifiable by reference to the
factors in section 3004{g)(2), which do
not require quantified showings. Rather,
what is involvied is a determination of
an appropriate regulatory starting point.
The Agency's tentative view is.that
given the high degree of toxicity and
highly mobile form of the California list
metals and cyanides, it may be
necessary to prohibit these wastes at
concentration levels which normally
define liguid waste containing these -
constituents as hazardous.

California list syanide and metal
wasle must be'liquids, or contain. free
liquids. EPA has interpreted this
statutory language to mean that the .
waste must fail the Paint Filter Liquids
Test (PFLT), and that in determining if
such a liquid waste is prohibited, one
measures the constituent concentration
level in the filtrate from the waste. 52FR
25765. EPA. is contemplating using this
same approach for purposes of
determining compliance with lower
prohibition levels (since the Agency is
construing the same statutory language).
The Agency is.not defining prohibition
levels by reference to concentration

levels in the EP extract from these
wastes, In addition, commenters to the
proposed rule urged the agency te avoid
use of a simulated leach.test {in the case
of the preposal, the Toexicity
Characteristic Leaching Procedure} ta
determine if a: waste was prohibited. On.
the one hand nany cemmenters felt
such a test inappropriate because it did
not suitably modet all environmental
conditions. Other commenters believed
the test is insufficiently: aggressive
because of a dilution: feature .
ingorperated: in the test pretocol, which
is also part of the EP toxicity test.
Although the Agency does not
necessarily agree with these
commenters, they da poeint up reasons
why use of an extraction feature in

» - determining whiclt wastes.are

prohibited might not represent &
reagonable regulatory starting point.

TABLE 1.—HEALTH-BASED LEVELS.

AND SUGGESTED PROHIBITION LEV:'“

ELS FOR CALIFORNIA LIST METALS
AND CYANIDES (MG/L)

4 o ok Alterna- lr suggeSt"
.- T ’ - xE’ [‘ ti\“e\’ g egb"
Constituent | NIPDWS | health- || PIOWER,
T paseds | tondevel
, based | nPRLT"
. filtrate),
Arsenic........] 005" - : ‘5.0
Cadmium..... aote| - AR s
Chromium ... 0:05: - . 50
Lead...n.... 0.05. - 1. 5.0
Mercury ....... o002t - : 0.2 .
i - ' 05 50.0
oot - | 1.0:
- 0.009 | 0.9
- .oz | 200

s These levels represent Reference Dose

“ (RfD) values which. are based' upont data pre-

sented in Section BE -

111 Proposed Health-Based Levels for
Nickel, Thallium, and Cyanide ‘

Today's notice outlines a possible:
Agency-approach-with respectto -~
lowering, the probibition levels for
California list liquid hazardeus wastes
containing metals and cyanides to. a

. concentration that.equals 100-times the -~

National Interim Primary Drinking

‘Water Standards (NIPDWS). NIPDWS - -

exist for all these constituents identified
in these California list waste streams,
except nickel, thallium and cyanide.

In the absence of NIPDWS fornickel
and thallium, the Agency indicated on
December 11, 1986 (51 FR 44722) that, by
analogy, one approach would be to use
a level that is 100 times: less than the
statutory requirements. The statutory
levels for nickel and thallivm had been. -

developed by multiplying the Ambient . .
Water Quality Criteria (AWQC) for
these-constituents by a factor of 10,000 -
(the apparent rationale used by the

. State of California). The AWQC,

however, are guidance nembers and not -

enforceable standards fike the NIPDWS.
" Hence, prohibition levels developed .
. which are based om these criteria may

not be protective of human health. I
today’s notice, the Agency considers .

using a level that {s 100 times a health- - -

based number; krown as. a:Reference:

‘ Dose. This section makes available

results from studies considered in
developing the Reference Dose values -
for these constituents. Copies of the

. studies discussed in this sectiom: are

available for inspection in the public.
docket. ' o

A Reference Dose (RID] is an estimate;
{with an uncertainty of one order of '
magritude or more) of a lifetime daily
dose of & substance which is ikely to be
without significant risk to human. . -
populations. The RFD is estimated by
dividing the highest test does ofa
substance which causes no adverse
effect (NOAEL: No observed adverse

. effect level) irr.appropriately conducted . -
* animal studies (human studies may also

be used if appropriate} by a scaling -

- factor (uncertafnty factor) that converts
. -an apparently.safe daily dose for

laboratory animals to a presumed safe

.-daily dose for humans. The RfD may

alsa be derived from the lowest - - -

" observed adverse effect level (LOAEL)

i a similar manner. The RfBs would
represent-the minimunt health level
upon which prohibition: coneentrations-
for nickel, thallium and cyanide could-

-be based.

A. Nickel )
1. Referenece DoaeDelenminatiorx:""' s

The Agency has not established a - .
drinking water standard for nickel at the
present time. However, the Agency has
developed a lifetime Health Advisory
based on a NOAEL of 5mgfkg/day from -

. a Z-yearrat feeding study (Ambrose et
- al., 1976). Health Advisories are not .

legally enforceable Federal standards,
but are useful as informal guidarrce for
protecting public health in cases of

- emergency spills or contaminatien

situations. In the Ambrose et al. study

- {1976}, rats were fed a diet containing 0,
- 160, 1000, or. 2506 ppm: nickel sulfate: (0,

5, 50, or 125 mg/kg/day). for 2. years.
Body weights were reduced significantly
in both male and female rats fed 2,500

- ppmenickel (p < 0.05} when compared to

the controls.-At:1000 ppm, body weights

. were also redueed in both sexes. Heart-
- tosbody weight ratios were significantly
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‘higher-and liver-to-body weight ratios
significantly lewer (p-< 0.05) in the 1000
and 2560 ppm groups. No significant
.effects were reported at 100 ppm.{5mgf -
kg/day). Therefore, the NOAEL -~
identified in this study was 5 mgfkg/day
- (100 ppm). In this study, rat survival was..

~ poor, particularly imr control rats-of both

sexes{44/50); this raises some ¢oneern - -
about the interpretation of the results. - :
Hewever, a subchronic study by -
American Biogenics Corp. {ABC, 1986) -
also found 5mgfkg/day to be a NOAEL
which supports the chronic NOAEL

(Ambrose et al., 1976).

" In addition to the above rat chronic
feeding study, there are other chronic'
studies available in mice, rafs and dogs.

" Int the chronic study in mice {Schroeder.
et al,, 1964}, where animals-were fed a _
diet devoid of cadmium-and low in other

- elements, no significant effects were"

- observed at 5 ppm (0.85mg/Ni/Kg/day}) = -
nickel in drinking water. In the study = ..
with rats (Schroeder et al,, 1974), 5 ppm
- nickel (0.41 mg/kg/day) in drinking -
water for life led to-a significant . -
reduction-in: body weight of both male -
- and female rats compared to controls; . -

life span was not affected but

histopathology revealed an inereased -
incidence (p-< 0.025}) of focal :
myocardial fibrosis (13.3%} in the
experimental group compared to the -

. control: However, resulfs of both the
above studies are difficult to’ interpret
because the studies used single doses -
and also because the diets were .
deficient in other essential minerals. In.
the 2-year dog study (Ambrose et al.,
1976}, in which-animals were fed a diet:
containing 0, 100, 1000 or 2500 ppm )
nickel (0; 3, 29 or 70 mg/kg/day), the . *
NOAEL identified was 28 mg/kg/day-

/(1000 ppm)- based on decreased body..
and liver weights. - . - .

Nickel has also been tested forits -
reproduetive toxicity. In the 3-generation
rat’reproduction study (Ambrese et al;, -

1976), rats fed a diet containing 0, 250,

- 500 or 1000 ppm nickel sulfate (0, 12.5, 25
or 50 mg/kg/day} showed increased
stillbirths in the first generation, and
decreased pup body weight at 50 mg/
kg/day (1000 ppin). Increased stillbirths
were also observed in the control group.
This study had some statistical design
limitations, such as small sample size
with the use of pups rather than litters

- as the vnit for cemparison. Also, the fact
that nickel was administered in the diet
caused problems when applying these
data to drinking water sifuations, -
Schroeder ef’al., (1971) reported a 3--
generation reproduction study in rats

-administered 5 ppm nickel in drinking = -
water (0.43'mg/kg/day). In this study,
neonatal mortality was increased

significantly {p < 0.025).in"all-
generations of éxposed rats compared to
controls; the number of runts were- -
increased significantly in the first (F1) (p
< 0.025} and third (Fs) {p- < 0:0001}
generations. Average litier size was
reduced somewhat in the F; generation.

" Fhe resulis of this study, however, are

difficult to interpret because only 5 pairs
of animals were used for.mating and the
diet was found deficient in trace
essential métals (in particular the
essential element chromium). Also the
results of this study are not -
reproducible. c :

Because of the various problems with.
the available nickel studies (as y

-mentioned earlier}, the Agency
‘conducted two studies to determine the
+ effects of nickel on rats. The first study
. Was a 2-generation reproduction study
"“inrats (RT1, 1987) which included a 80- |

day subchronic non-breeder satellite.
group. The second was a’ subchronic

~gavage study in rats (ABC, 1986).

In the 2-generation reproduction study

~ (RTI, 1987), nickel chloride was ,
‘administered in drinking water to male
. and female CD rats (30/sex/group} at

dose levels of 0, 50, 250 and 580 ppm (0,

7.3, 30.8, and 51,6 mg/kg/day, estimated)
-for 90 days prior to breeding. (Ten rats/

sex/group comprised a satellite - g
subchronic non-breeder group.} At the

" 500 ppm dose level there was a |

significant decrease in the Po maternal
body weight along with absolute and
relative liver weights. No adverse effect.
was noted at the 250 ppm leve! or lower

- for the Po breeders of the non-breeder
- satellite. Histopathology was performed

on liver, kidney, lung, adrenals, pituitary
and reproductive organs to make this. -

- assessment. T C :
. Inthe Fia generation {postnatal days -
1-4) -at the 500 ppm dose level, the

number of live pups/litter was

- significantly decreased, pup mortality.

was significantly increased, and average
pup body weight was significantly.
decreased in comparison with controls;
Similar effects were seen in F1b litters
of Po dams-exposed to 500 ppm nickel,
In the Fib litters of the 50 and 250 ppm

- dose groups, increased pup mortality

and decreased live litter size was seen. -
However, these effects seen with F1b

- litters are questionable because the
room temperature tended to be 10°F

higher than normat at cerfain times
(gestation-postnatal days) along with

- much lower levels of humidity. As.

evidenced in the literature, femperatures

‘which are 10°F above the normal during _

fetal development, cause adverse effects
{Edwards, 1986). Therefore, the-above )
results seen at the 50 ‘and 250 ppm dose

* cannot be considered asgenuine

adverse effects; L S
Fib males and females were randomly

“mated on postnatal-day 70 and their

offspring (F2a and F2b) were evaluated -
through postuatal day 21. This phase
included teratological eévaluations of F2b
fetuses. Evaluation of the data indicated -
that the 500 ppm nickel dose caused
significant body weight depression of
botl mothers and pups, and increased
neonatal mortality during the postnatal
development.'The intermediate dose,

250 ppm nickel, produced fransient -
depression of maternal weight gain and
waterintake during gestation of the F2b
litters. The 50 ppm nickel causeda = ~
significant increase in short ribs (11%).
However, since this effect was not seen

in the two higher dose groups, the -

reported incidence of short ribs in the 50 -
ppm group is iiot considered to be of
biological sigunificance. . - =

in the subctironic study (ABC, 1986), o
nickel chloride in water (0, 5, 35 and 100 -
mg/kg/day) was administered by -
gavage to.both'male and female CD rats
{30 animals fsex/group). The data -

* generated in this study included cIinicgl;

pathology, ophthalmological -

.evaluations, serum biochemistry, bodvy,

and organ weight changes and

. histopathological evaluations of selected
- organs (heart, kidney, liver). - -

Clinical signs of foxicity, suchas =~ -
lethargy ataxia, irrégular breathing, cool
body temperature, sglivation and
discolored extremities, were seen’
primarily in the 100 mg/kg group; these
signs were less severé in animals of the -

35 mg/kg groujr. The.5 mg/kg groups did - -
not show any significant clinical signs of * -
toxicity: Also, there was 100% mortality
in-the high-dose group; 6/36 males and

-8/30 females died in the mid-dose group

(35.mg/kg/day). Histopathological - -

* evaluation indicated that 3/6 dead

males and 5/8 dead females were due to

- gavage errors. Body weight and.food

consumption values weére consistently
lower than conirols for the 35 and 100

‘mg/kg dosed niales. Female rats in both

high-dose groups had lower body -
weights than controls but food = ‘
consumption-was unaffected by the test.
article. At sacrifice, kidney, liver and ‘
spleen weights for 35 mg/kg treated - -

males and right kidney weights for 35

‘mg/fkg treated females were |
_significantly lower than controls. Based

on the results obtained in this study, the
5 mg/kg/day nicke} dose was a NOAEL, -

. _whereas the 35:mg/kg/ day wasa - -
- LOAEL for decreased body and organ-

weighis, Pl :

Thus, it can Ye seen that the chronic
NOAEL of 5 mg/kg/day derived from.
the Ambrose et. al. (1976) study is

I
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supported by the subchronic study by
ABC, 1988. Using this chronic NOAEL of
5 mg/kg/day, in uncertainty factor of
100 (10 for the uncertainty in the
interspecies conversion and 10 for
uncertainty in the sensitive human
subpopulations) and a modifying factor
of 3, the RiD calculated is 0.02 mg/kg/
day {the modifying factor is another
uncertainty factor, the size of which
depends on the assessment of scientific
issues not explicitly addressed by the
conventional uncertainty factors). The
modifying factor of 3 is used because of
inadequacies in the reproductive studies
(RTI, 1887; Ambrose et. al. 1976). During
the gestation and postnatal development
of F1b litters in the RTT (1987) study,
temperatures were about 10 °F higher
than normal at certain times which
makes evaluation of this part of the
reproductive study impossible. In the
Ambrose et. al. (1978) study, there were
some statistical design limitations, such
as small sample size and use of pups
rather than litters as the unit for
comparison. ’
Based on the above RfD of 0.02 mg/
kg/day, the concentration of nickel per
liter of water consumed by an adult
weighing 70 kg and drinking 2L water
per day is 0.7 mg/L. This assumes that
100% of the exposure for nickel is via
drinking water. However, it has been
shown that the nickel intake from diet is
between 350-500 ug/day. Therefore, the
Agency apportioned the reference dose
assuming an average intake of 400 ug/
day from diet. The resulting
concentration of nickel in drinking water
would be 0.5 mg/L. o

2. Proposed health-based prohibition
level -

Based on the above apportioned RfD
of 0.5 mg/L, the Agency would consider
promulgating a health-based prohibition
level for nickel of 50 mg/L in the filtrate
from a waste. This value is derived
using the assumptions discussed in the
May 19, 1908, FR notice (45 FR 33119}
which promulgated the Extraction
Procedure Toxicity Characteristic.

B. Thallium ,
1. Reference Dose Determination

There is no drinking water standard
for thallium at the present time. The
Agency's Reference Dose Workgroup
had verified RiDs for various thallium
compounds which ranged from 4 X10™4
% 104 mg/kg/day.The RiDs were
based on a study by Downs et. al, (1960}
in which rats were fed diets containing
varying concentrations of thallium
acetate for 15 weeks. The NOAEL (No
Observed Adverse Effect Level) for -
thallium indentified in this study was &

ppm {0.39 mg/kg/day) based on alopecia

. and-increase in kidney weght.

The above study, however, was not
adequately performed. There were too
few animals per dose group, mortality
was very high—100% in the 50 ppm
group by week 5, 100% in the 30 ppm
group by week 9, and 40% in the control
group by week 15, which made
interpretation of survival in remaining
dose groups difficult. At the 15 ppm
level the mortality was % males and %
females and at the 5 ppm level {the
NOAEL) % males and % females. The
Agency, therefore, had thallium sulfate
tested in a rat subchronic study by the
Midwest Research Institute (1086}, This
study was carried out according to the
EPA Toxic Substances Control Act
(TSCA) Toxicity Testing Guidelines (40
CFR 798.2650) and is available for
review in the docket to this rulemaking.
In this study, Sprague-Dawley rats {20/
sex/group) were treated by gavage with
an aqueous solution of thallium acetate
at concentrations of 0, 0.01, 0.05 or 0.25 - -
mg/kg/day. The NOAEL identified in
this study is 0.25 mg/kg/day. Applying .
an uncertainty factor of 1000 [10 for
uncertainty in the subchronic NOAEL ..
{no chronic studies available), 10 for

~ uncertainty in the interspecies coversion

and 10 for uncertainty in the sensitive
human subpopulations], the RiD'is
calculated to be 2.5 x 10~*mg/kg/day.
Based on this RfD, the concentration of -
thallium per liter of water consumed by
an adult weighing 70kg and drinking 2L
water per day is 0.9 x 10-2mg/L. This
assumes that 100% of the exposure to
thallium is via drinking water. The ~ -
Agency may revise this number if there
are relative source contribution data .
which document human exposure from
other sources such as food, airand . .
possibly the occupational environment. .

2. Proposed health-based prohibition

level K '
Based on the above RfD of 0.009 mg/L

the Agency would consider C

promulgating a health-based prohibition - @
- {10 for uncertainty in the subchronic .
- NOAEL, 10 for uncertainty in the -

level for thallium of 0.9 mg/L in the
filtrate from a waste. This value is
derived using the assumptions discussed
in the May 19, 1980, FR notice (45 FR
33119) which promulgated the Extraction
Procedure Toxicity Characteristic.

C. Cyanide
1. Reference Dose Determination

There is no drinking water standard
for cyanide. The Agency has a life-time
health advisory based on a RfD of 0.02
mg/kg/day. The Agency had verified the:
. RiD based on a study by Howard and
Hanzel (1955) in which rats were fed ™ -
diets, for 104 weeks; that had been

fumigated with HCN. The average CN.
concentrations in food were estimated -
based on the food consumption and
body weight. The daily estimated intake,
of CN was 4.3 and 10.8 mg/kg/day. .
Using the NOAEL of 10 mg/kg/day, an
uncertainty factor of 100 (10 for C

“uncertainty in the interspecies -

conversion and 10 for uncertainty in the
human subpojpulations) and a modifying .
factor of 5 (to account for the apparent
tolerance to cyanide when it'is digested . .
with food rather than when it is. '
administered by gavage or by drinking
water), the RD calculated was 0.02 mg/

kg/day. ‘

The interpretation of data from the.-

' .Howard and Hanzel (1955) study is -

difficult because of the route of
administration {in the diet rather than in
water) and the manner in which the
delivered dose was measured (the CN
concentration was estimated based on
levels measured at the beginning and .

-end of each food preparation period and )

by assumption of a first-orderrate of . : -

‘loss during the intervening period). The -~

Agency, therefore, conducted a

subchronic study (IIT Research Ins&mté,_“

.1987), according to the EPATSCA. . ..
- Toxicity Testing Guidelines (40 CFR

798.2650). The data is available in the - .
docket to this rulemaking. ' R
' In this study, Sprague-Dawley rats . -
(20/sex/dose} were administered CuCN

-'in a 1.5% carboxymethylcellulose {CMC)

vehicle by gavage at dose levels ninety

" to.of0, 0.5, 5 15 or 50 mg/kg/day for .

ninety-three days. The vehicle control
group received CMC only. The untreated

- control group received neither vehicle
- .- nor GuCN, but otherwise was handled in
.a-manner similar to that of treatment
- ‘groups. The NOAEL identified in this
© study is 5 mg/kg/day basedon® "
. significant decreases in the body weight

and body weight gain, in serum SGOT’

- level, and-in organ weights (kidney,
“spleen and brain). Based on the NOAEL

and using an uncertainty factor of 1000

interspecies conversion and 10 for
uncertainty in the sensitive human

- subpopulations) the RfD calculated 0.005
.mg/kg/day. '

Using this RfD, the concentration of
cyanide per liter of water consumed by ..
an adult weighing 70 kg and drinking 2L
water per day is 0.2 mg/L. This assumes
that 100% of the exposure for CN-is via

_drinking water. This number may

change if there arerelative source, "~ -~
contribution data from other sources -+ -
such as food, air and possible ;
occupational exposure.
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2. Proposed health-based prohibition -
level oo S
" Based

-mg/L, the Agency is considering -

. .promulgating a he'aIth-based‘prohibitrion :

level for cyanide of 20.mg/L in the
filtrate from a waste. This valueis
. derived using the assumptions discussed

" " in‘the May 19, 1980, FR nofice (45 FR.
- 83119) which promulgated the Extraction

Procedure Toxicity Characteristic.
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n the above verified RfD of 62

Iv. Establishing Treatment Standards ~ - -

For California List Metals and Cya;iidés
Statutory Basis for Establishing -
Treatment Standards: - .- .

“simultaneously with the promulgation
of regulations” prohibiting the land
disposal of particular hazardous wastes,
EPA: shall “promulgate regulations -~
specifying those levels or methods of

- treatment, if any, which substantially
diminish the toxicity of the waste or

substantially reduce the likelihood of
migration of hazardous-constituents
from the waste so that short-term and
long-term threats.to human health and
the environment are minimized.”

_Therefore; should the Agency = .
-promulgate more sfringent prohibition
-levels; it would also have-an affirmative -

responsibility to establish treatment

‘standards for these metal-bearing and

cyanide-containing wastes. ~

SA'A Tgéétxnent Technology Performance . .
Data Analysis : .

~ - Several commenters on the December .

11, 1986 proposed'rule stated that- .. -

‘California List mefal-bearing and
. cyanide-containing wastes could be .-
‘treated below the stafutory prohibition -
“levels, and a number of them indicated
- thattreatment at least to levels

comparable to the EP regulatory levels

+ were achievable for metals. Specifically,
.. these commenters pointed to delisting -

petitions.and Agency studies as sources

- of data supportirg their positions.In -

addition, one commenter provided

In response to the above-mentioned

- comments, the Agency performed a

series of freatment performance data
analyses. This section. presents the -

- Agency’s methodology. for performing

these analyses; all available freatment
data, a discussion of its limitations, and
the conclusions derived from the data.

" A.Data Analysis Methodology
reproduction and fertility study of nickel - I

chloride administered to CD rats in the . - 1- Data Compilation

 The Agency's initial activity was to -
identify data sources germane to a re-.

- analysis of waste treatment of metals "

and cyanides. This activity included e})

‘analyzing delisting petitions, (2)
" reviewing petitions submitted

subsequent to the original analysis’
performed for the proposed rule, (3) . -

"assessing Agency data collected in

support of ather regulatory programs, (4},
reviewing available literature, 'and (5)

analyzing data containied in comments
submitted in response to the proposed -
rule. The Agency assembled all' data on-
metals and cyanide treatment regardless
of whether. the wastes involved would

-waste. |

: .. untreated waste concentration in
 Section 3004{m) of RCRA states that

3

have been cla ified as ‘fai_sz;aiIifdr_‘n)ié"I‘,fs't B

- Two criterid were used toedit the .
data. The First editing rnile was.that th

wastewater for the Californfa List -

metals and cyanide had to be greater -
than the EP regulatory levels or health-
based prohibition levels. Similarly, : ~
leachates from untreated wastes other - -
than wastewaters had 6 have o
concentrations greater than the EP"-
regulatory levels or health-based ] )
prohibition levels. If leachate data were

‘not.available for untreated wastes other
tHan wastewater, the untreated waste

concentration: for the various metals and

cyanide had fo be greater than 20 times -
the EP.regulatory levels or health-based.
prohibition levels. This second editing

“ rule reflects the inherent dilution factor

of the EP Toxicity (or TCLP) test. For

. -example, if a raw sludge contained 800
- . mg/kg of nickel, the EP Toxicity test ,
‘leachate would have a maximum value

of 40 mg/1 {or %o of thé value of the .
original composition). The 40'mg/1 value

assumes no treatment and. 100 percent )

leaching:of nickel from the waste, The

- two editing rules were necessary to
_ensure that all data évaluated are

appropriate fo making a determination ..
of whether a waste can be treated to a-.
particular level: It is impeortant to.note

~ that for most of the delisting data,

leachate values were not available for -
the untreated wastes; in.these cases, .

~ EPA included the raw waste.and treated

waste data set'provided that the =
untreated wasie concentration was = - -
more than 20:times the EP regulatory

--levels or health-based pmhibftionvl'evels.i o

2. Data Analysis - 7

For each trestment data point, the ...
Agency assessed the specific waste .
characteristic data that would affect the
performance of the technology used to
treat the waste, Additionally, the .
Agency analyzad the pertinent design -
and operating data associated with: the
performance of the treatment o
technology. The specific parameters the

“Agency included in its analysis can be
- found in the Applicable. Technologies,

Section V(B). [ . ‘
The Agency notes that in analyzing

these data, it is unable to use the

methodology for deriving BDAT levels - -

" outlined in the November 7, 1986 solvent -

rule (51 FR 40590-592). This - _
methodology presupposes a data set
from treating relatively well-defined =
waste tréatability groups. California List -
wastes, however, area a much more .
diverse set or wastes, containing i
bumerous potential waste treatability
groups'(51 FR 44727, December 11, 1988).

i .
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EPA is not able to establish discrete
treatability groups at this time for
California List wastes, and consequently
is unable to use the November 7
methodology in analyzing these data.
Nor is the Agency using these data to
derive treatment levels. The data are
instead being used as a means of
corroborating the Agency's engineering
judgment and commenters’ assertions
that treatment standards reflecting EP
regulatory levels (or comparable levels
for nickel, thallium, and cyanides) are
achieveable.

As additional data are developed for
individual metal and cyanide waste
streams, the Agency will revise these
prohibition levels accordingly. This
could be done either pursuant to Section
3004(g) authority, or possibly through
analysis of data and other information
submitted in response to this notice.
Thus, treatment standards under
consicleration in this notice will serve as
an interim measue until EPA re-
evaluates these wastes according to the
final schedule for land disposal
restrictions which was promulgated on
May 28, 1986 (51 FR 19300). Should EPA
issue a final rule establishing the types
of treatment standards discussed here,
the Agency would thus characterize its
action as a type of interim BDAT (i.e, a
trealment standard, in the Agency’s
judgment, attainable for a very wide
spectrum of California List wastes but
subject to later reevaluation as
individual waste treatability groups and
treatment performance on such
treatability groups become better
defined). ,

Finally, the Agency notes that the
trealment standards under
consideration for metal-bearing and
cyanide-containing wastes most likely
would be expressed as either
concentrations in the waste or treated
residue using the EP toxicity test or the
Toxicity Characteristic Leaching
Procedure (TCLP). The Agency's use of
the EP toxicity test for purposes of
determining compliance will the
{reatment standards would be
consistent with the analytical

methodology used for the data that the -
Agency is examining and noticing for
comment. An alternative approach
would be to consider use of the TCLP
(Appendix I to Part 268-Land Disposal
Restrictions; 51 FR 40572, November 7,
1986}. Currently, the Agency is '
reviewing the TCLP to determine if it -
produces results for these wastes that
approximate those from the EP toxicity
test. The Agency is requesting comment
on the applicability of these possible
approaches for purposes of determining
compliance with the treatment -
standards. e

B. AppIibabIe Technologies

This section describes the technology
and its application, the chemical/
physical mechanisms by which .
treatment is accomplished, the various
waste characteristics that affect
treatment, and finally the design and
operating parameters that are important
in optimizing treatment of a particular
waste.

The technologies pr;zsented below are -

the technologies that we believe are
most applicable to the treatment of
California List metals and cyanide. They
are: chemical precipitation, stabilization,
chromium reduction, cyanide oxidation,
high temperature metal recovery,
filtration, sludge dewatering, and ion
exchange. :

1. Chemical Precipitation

a. Description and Applicability.
Chemical precipitation refers to both the
primary step of forming a chemical
precipitate and follow-up operations
that separate the solid precipitate from
the liquid. Equipment required to -
operate a chemical precipitation system
includes the following: a stirred reaction
tank, feed systems to introduce
treatment chemicals and/or flocculant
aids, a settling tank or clarifier, and
possibly filtration or centrifugation
equipment.

The chemical precipitation treatment
technology can be applied to a wide
range of wastewaters that contain’

* California List metal wastes.

‘basic operating principle of this

b. Basic Princip]é of Operation. The

technology is to chemically convert ool
metal compounds from a soluble to an - I
insoluble form and then to remove the o
precipitate by settling or other physical
separation. : '

“The principal chemicals used to
convert soluble metal compounds to the
insoluble form are lime (Ca{OH}.),
caustic (NaOH], sodium sulfide (Na.S},
and, to a lesser extent, soda ash

(NazCOs) and ferrous sulfide (FeS).

Removal of the chemical precipitate is
generally accomplished by gravity L.
settling, clarification, and/or filtration. . .

¢. Waste Characteristics Affecting
Performance. The level of metals
removal achieved by chemical
precipitation treatment may depend on a
number of waste characteristics, which
include: :

* The valence state of the metal;

» Other metals present in the waste;

¢ Whether the metal exists as a
complex; ‘ )

» High concentrations of dissolved
inorganic solids in solution (i.e.,
salinity); '

o Presence of oil and grease in the
waste; and the

‘s Presence of surfactants in the
waste. .

As shown in Figure 1, for many metals -
there is a specific pH at which the metal

_ is least soluble {other waste

characteristics including temperature
and pressure being equal). Also, many
metals are amphoteric, meaning that
there are both lower and higher pH
values at which the metal is more
soluble. As a result, when metals are
mixed, it is not possible to operate a
treatment system at a single pH valie
that is optimum for all metal removals.
Certainly, improved treatment can result
from multiple precipitations at a number
of pH settings, but it may still be
difficult with some combinations of

. metals and associated concentrations to

achieve close to optimum performance.
BILLING CODE 6560-50-M - -~ ’
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Metal complexes consist of a central
metal ion surrounded by a group of
other organic or inorganic ions or
molecules. Examples of complexing
molecules are ammonia, amines,
methanol, and EDTA. The presence of
complexing ions or molecules in solution
will generally increase the solubility of a
metal by reducing the chemical potential
of the free metal jons to combine with
precipitating anions such as hydroxide.
When metal complexes are present in
solution, only a fraction of the total
dissolved metal is in free form (i.e.,
available for the precipitation reaction).
Wastes containing complexed metals
generaily need to be treated at high pH
in order to break the complexes and
trangform the metals to a less-soluble
form amenable to chemical
precipitation. The degree to which the
complexes can be broken may be
limiled by the equilibrium conditions
that exist even at the higher pH.

High concentrations of inorganic
dissolved solids may interfere with the
precipitation reactions. Higher pH
values may be needed to achieve metals
removal in these cases.

The presence of oil and grease or
surfactants in the waste may also affect
the setiling characteristics of the solids
by crealing emulsions that require a long
settling time. Removal of these
constituents (for example, by thermal
emulsion breaking prior to the chemical
precipitation step should eliminate this
problem. ‘

d. Design and Operating Parameters
Affecting Performance. The design and
operating variables that the Agency
evaluales for chemical precipitation
systems, to the extent possible, are: -

* The specific treatment chemical
used to effect precipitation;

* pHi;

* Temperature;

¢ Settling time;

* Feed rate to the settling tank;
and, if filtration is used;

e Pore size; and

» Feed rate to the filter.

{i) The type of reagent is important
because these chemicals affect the
solubility and settling characteristics of
the various precipitated metal
compounds.

{ii) The design and conirol of pH is
important because pH is used as a
surrogate for reaction completion. In
addition, sulfide reagents may cause
‘emission of toxic gases if pH is not
properly controlled. In a batch system,
control is less difficult than in a
continuous system. A continuous system
requires a fairly sophisticated automatic
control system in order to keep the pH
in a relatively narrow range. To the
extent possible, the Agency prefers to

have continuously recorded data to
ensure that the pH is maintained in the
proper range during the treatment
process. '

(iii) Temperature has an effect on the
solubility of the chemical precipitate;
therefore, the Agency needs to have
data on temperature during the
treatment process. Unlike pH, the
temperature is inherently more stable
and data collection can be significantly
less frequent. Most chemical
precipitation processes are conducted at
ambient temperatures.

is important because there are a number
of physical parameters that affect how

the density, shape, and size of the
particle,

(v) To ensure that the design setthng

rate is being maintained during
treatment, it is 1mportant to have feed
rate data. :

(vi) Filtration can be used in
conjunction with settling or separately.
In either case, the Agency needs to .
know the design pore size and the basxs
for that determination.

(vii} The Agency also needs data on ' .
flow rate to ensure that the operation of

during treatment.
2. Stabilization

a. Description and Applicability.

. Stabilization refers to a broad class-of
treatment processes that physically or
chemically reduce the mobility of
hazardous constituents in a waste.
Other terms that are sometimes used
synonymously for stabjlization are
solidification and fixation. The

. stabilization treatment system consists
of a feed system, a tank equipped with
mixing equipment, and a cure area.

instances, the technology is used where
the wastes of interest already contain a
significant percentage of solids, e.g.,
metal precipitates in a treatment sludge.
Stabilization can be applied to
wastewaters.

b. Underlying Principles of Opemtzon.‘
The underlying principle of stabilization.
is, the binding of constituents of concern

The mechanism by which this occurs

process. Two of the most common are
lime/pozzolan-based processes and .
portland cement-based processes.- -
In portland cement systems, the waste
. is mixed in a slurry with anhydrous

pozzolamc additives. The cement
powder is a mixture of powdered oxides
of calcium, silica, aluminum, and iron

. stabilization in this system is the -

(iv) Design and control of settling time

quickly a particle settles. These include -

the filter is within ‘design specifications .

This technology has wide application .
to California List metal wastes. In most .

into a solid that is resistant to leaching.

- ~depends upon the type of stabilization' ~ -~

cement powder, water, and, frequently, -

producéd by kiln burning materials-rich
in calcium and silica at high
temperatures. The major mechanism of

formation of hydration products from -
silicate compounds and water. A -
calcium silicate hydrate gel forms. This -
gel then swells and forms the cement .
matrix composed of interlocking silicate
fibrils. At the same time, constituents

" present in the waste slurry, e.g.,
"hydroxides of calcium and various *

heavy metals, form the interstices of the

-cement matrix. Metal ions may also be .

incorporated into the crystal structure of
the cement matrix itself.-A rigid mass
results from the interlocking fibrils and
other components during setting and
curing. ,

Lime/pozzolan processes use the
finely divided, noncrystalline silica in -
pozzolanic material {e.g., fly ash) and
the calcium in lime to produce a
concrete-like solid of calcium silicate .
and alumino h:vdrates. The waste
containment is achieved by entrapping
the waste in this pozzolan concrete .
matrix. In actual operation, the waste, .
water, and a selected pozzolanic

‘material are mixed to'a pasty

consistency. Hydrated lime is blended

- into the mixture and the resulting moist

material is packed or compressed into a
mold and cured over a sufficient time

' interval.

_¢. Waste Cbaractenstzcs Affecting
Performance The level of performance
for stabilization processes i8 measured
by the amount of constituents that can
be leached from the stabilized material. -
There are two techniques currently
recognized by the Agency as measures
of leachability. The first is the
Extraction Procedure (EP) Toxicity Test
(40 CFR 261); the second is the Toxicity
Characteristic Leaching Procedure ’

 (TCLP) (51 FR 40643, November 7, 1986). B

Several waste characteristics affect
performance. In the lime/pozzolan
system and in the portland cement
system, oil, grease, and very fine -
insoluble materials (i.e., 74 x 107¢ meter

"particle size) can weaken bonding -

between waste particles and cement by
coating the particles. The presence of
certain inoganic compounds (e.g., ‘
sodium borate and calcium sulfate) will
also interfere with the cementitious }
reactions; prolonging setting and curing -
time and weakening bond strenght.

-Soluble salts of copper, lead,
‘manganese, tin, and zinc may cause

large variations in setting and curing

" time and reduce the dimensional

stability of the cured matrix; thereby

‘increasing leachability potential. The- - -

presence of certain organic compounds

- may likewise interfere. In portland
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© cement systems, Iarge amoints of

_ sulfates will impede setting and react tn )

o form calcium sulfuluminate hydrate,
causing swelling and spallmg of the s
stabilized product. - -

d. Bes1gn and Operating Paz‘ametars .

Affecting Performance. The design and.
operating parameters that the Agency
- evaluates, to the extent possible,.are: -
-+ Selection of stabxhzmg agents and -
. other additives;
_ e Ratio of waste to stablhzmg agents
- and other addmves. :
o Mlxlng, and :
" s Cure conditions.
(i) The type of stablhzlng agent
- selected and the use of additives will - -

" ‘determine the ‘bonding and structure of -

 the stabilized waste solid and, therefore,

have an effect on how well waste =~
constituents are incorporated info the
solid. Stabilizing agents and other .
additives must be carefully selected 7

- based on the chemical and physical - ~
characteristics of the waste tobe* -

. stabilized. For example, the amount of -
sulfates in a waste will come into

" consideration when choosing a lime/ .
pozzolan over portland cement-based

- system, Lime /pozzolan or a special 1ow
_ alumina, sulfate-resistant cement would

- be the stabilizing agent of choice, as it-
:-would preveént swelling and spalling in”~

the stabilized product. Waste-sohdlfymg

formulations in stabilization processes

- vary widely, and a variety of materials

. may-be used in conjunction with the -

stabilizing agent to change performance™
* characteristics. These include soluble
; silicates, hydrated silica gels, clays,

- emulsifiers, surfactants, carbon, and -
“zeolites. In portland cement systems,
*._soluble silicates will reduce the

~ “interference from metal ions.in the . =

waste. Emulsifiers and surfactants will:

allow the incorporation of immiseible -

- organic liquids. Carbon, silicates, and . -

zeolites will adsorb.toxic constituents .-
and:be encaps ulated wﬁhxn the - .
stabilized solid. - :

(ii) The amount of stablhzlng agents

~ and other additives is a critical . .
- parameter in that sufficient stablhzmg

materials are necessary in the mixture =

* to bind the waste constitutents of

- -concern properly, thereby. making them o

less susceptible. to leaching: The .

appropriate ratios of amounts of waste
to stabilizing agent and other additives

are established after evaluating the -
-waste and the selected stabﬂxzahon :

. formulation. This may be done by "
setting up a series of experiments that
allow separate leachate and strength - -

‘testing of different mix ratios. Once -
established, the ratios are maintained

by monitoring the volume and/or weight

of the waste and the stablllzmg agents

"humidity). The duration of curing isa -
* ‘critical paramenter to ensure that the

- occurred. Curing conditions such as

-and other addltwes through 3he use of
feed systems. - -

(iii) The: conditions of :rmxmg mclude

- the type and duration of mixing. Mixing -

is necessary to ensure adequate

-distribution of the waste and the . .
- ‘stabilizing agents, thereby resulhng in

- uniform bondmg Insufficient mixing.
could result in some of the waste -
constituents of concern not being bound .

- leaching. .
{iv) The condmons of cure, 1nc1ude the

‘duration of curing and the.ambient .

curing conditions (temperature and

waste particles have had sufficient time-

in which to form a stable solid. The time -
'ncessary for complete.stabilization to -

occur depends upon the waste type and e
‘the treatment process used. The - .
performance of the stabilized waste {i.e,

the levels of constitutents in the -

leachate) will be highly dependent upon :

whether complete stabilization has

ambient temperature and humidity

affect the rate of curing and, therefore;. -
R ‘quantaty

could affect the strength of the

fstablllzed solid. .

3. Hexavalent wammm Reductlon

“a.-Description andApp]zcabIIJty The. :' " (usually-acidic) is. a function of the

*. reducing agent used. In a batch system ,

process of hexavalent chromium {Cré+)

reduction involves conversion from the -
- hexavalent form to the trivalent formof. -
. chromium. The treatment system’

essentially consists of a stirred tank
with a feed system for addinga -
“reducing agent” and-a system for -
adding a chemical to.adjust pH. 'I’hxs
technology has wide application to™

hexavalent chromium wastes 1ncludmg 'v

plating solu’aons, stainless steel acid- :
baths and rinses, “chrome convérsion”

‘coating process rinses, and chrommm

’ plgment manufacturing wastes. Iti is-

.+ important to note that additional -
- - treatment is required to Temove: tnvalent

chromium from solution.
b. Basic Principles of Operatzon ’I'he

basic principle of treatment is o reduce
* the valence of chromium in solution {in "

the form of chromate or dichromate

lions) from the valence state of six to'the .-

trivalent (+38) state. “Reducing agents” .
used to effect the reduction include - -

sodium bisulfite, sodium metablsulfite.

sulfur dioxide, sodium hydrosnlﬁde, or-

. - the ferrous form of iron.

c. Waste Characteristics thatAffect o
LPerformance. The Agency believes that

the single waste characteristic that most
affects performance of chromium. |

* reduction treatment is the presence of
other reducible compounds in the wasts. -
'Substances such as oils and other metal
) 1ons may exhlblt a demand for the

~ reducing a?ent usedto treat hexavalent

- chromium. In these casés, additional
 reducing agent must be added to satisfy -

-the extra demand. To ensure that - )
. enough reducing agent is employed in |

the batch system, the hexavalent .

-". chromium Gonéentration is: momtored
- after completion of treatment. In = .
*’:* continuous: systems; ox1datxon-reducnon

" potential {ORP), a.surrogate for -
in the solid and ihus bemg susceptible to, ’

hexavalent chromium. concentra'aon, is -

_—measured and controlled.

*The literature indicates :that solutmns

- of hexavalent chfomium up to 1,300 ppm- .
. have been {reated successfully using
.réduction ‘technology. More -
"~ concentrated solutions should be bench

tested prior to application of the

. réduction technology. ‘Additional
" _retention time may be regun‘ed for,

satisfactory treatment.
d. Design and Operatmg Vanab]es

“ Affecting Performance. Four design and

operating variables that the Agency .
believes’ are' crmcal to proper operatxon -

© - arei

. pH control
. Contro] of reducmg agent feed

. Type oi reducmg agent nsed and

. Retentmn time. - -
"{i) The: spemﬁc pH vaTue chosen

the value need not be. adheréed fo -

‘rigorously (i.e. within =1 pH unit] - .
- because the.reaction will be completed =

rapidly even with' slight variations.

‘ - Reaction completxon is-determined, in.

any case, by measuring hexavalent -

o chromium levels prior to further °.

processing. n continuous systems, ~ - .
however, where oxidation-reduction
potential {ORP) sénsors are used to,

- control feed of the reducing agent pH. "
‘must be controlled _precisely, since the
_ ORP value Wﬂl vary with pH changes

{ii) In coni‘xnuous systems, the ORP-
value is used as a surrogate for the .

- degree of hexavalent chromium . .
. .treatment, and controls the feed.of - )

reducing age-nt. If the ORP is not’

-controlled iri a fairly precise range, - -

insufficient reducing agent may be fedr to'

-~treat the hex :avalent.chromium. ~

(i) Vanous ‘reducing agents are
available (sge Basic Principles of -
Operation section). Economics and

-availability iisually dictate their use, not
the-ability to reduce hexavalent ]
‘chromium. Certain reducing agents will -
- require higher dosage rates than others:

~ Also, some will produce greater ]
" quantities of settled solids {such as -

- ferrous iron, which also precipitates - .
 ferric hydroxide). Sulfur dioxide, when -
.used as & reclucmg Aagent, may hberate ’

l
\
»
“ -
i
¢
|
3
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sulfur dioxide gas if not properly
maintained and controlled.

{iv) Retention time should be
adequate to ensure that the hexavalent
chromium reduction reaction goes to
completion. In the case of the batch
reactor, the retention time is varied by
adjusting treatment time in the reaction
tank. If the process is continuous, the
retention time may be varied by
changing flow rates of feed and reagent
to the reaction tank.

4. Cyanide Oxidation

a. Description and Applicability.
Cyanide oxidation is a treatment
process which chemically destroys free
cyanides found in solution. The cyanide
is converted either to a cyanate form or
to carbon dioxide and nitrogen. This
{reatment system consists of a stirred
tank or tanks and feed systems for an
oxidizing agent and a chemical used to
adjust pH.

This technology can be applied to a
wide range of cyanide wastes such as
those generated from plating copper,
zinc and brass; solutions generated by
rinsing of residues from cyanide salt
heat treating baths; and cyanide metal
*passivating” solutions and rinses. In
some solutions, however, cyanide is
tightly bound to dissolved metals, such
as iron, by chemical complexing (i.e., the
metal and the cyanide are not easily
separated). Therefore, the metal cyanide
complex becomes less amenable to
chemical oxidation. For some of these
“complexed" forms of cyanide, the
preferred treatment technology is
cyanide precipitation.

b. Basic Principles of Operation. In
the cyanide ion, the carbon and nitrogen
atoms are bound by what is referred to
as a triple bond, represented by —C=N.
When sufficient oxidizing agent is
present, the cyanide ion is converted to
a cyanate ion, represented by
—=0~C=N or O=C=N-—, Further
treatment, if used, breaks the triple bond
form of cyanate and converts both forms
of the cyanate to carbon dioxide and
nitrogen gas. The two types of oxidizing
agents used most frequently are
chlorine-containing materials (e.g.,
chlorine gas, sodium hypochlorite, or
calcium hypochlorite) and ozone gas. A
typical reaction showing sodium
hypochlorite reacting with sodium
cyanide to form sodium cyanate is:

NaCN 4 NaOCl- NaCNO + NaCl.

c. Waste Characteristics Affecting
Performance. The two waste
characteristics that affect performance
are the presence of metals and the
presence of other oxidizable materials.
As noted earlier, many metals form
complexes with free cyanide.

Complexes of many of the nietals,
including iron and to some-extent nickel,
cannot be decomposed by cyanide
oxidation techniques. Other
technologies such as chemical
precipitation of the cyanide complex
may be required.

The presence of other oxidizable
materials affect the performance of the
treatment system. Free cyanide is not
the only constituent of wastewater than-
can be oxidized by chlorine-containing
compounds or ozone. Organic materials
(such as oils and surfactants) and
reduced forms of metals (such as

" trivalent chromium and ferrous iron)

will also react with the oxidizing agents.
Consequently, enough oxidizing agent

" must be added to overcome the demand

of both the free cyanide and the other
materials. »

d. Design and Operating Variables
Affecting Performance. Four design and
operating variables that the Agency
monitors, to the extent possible, for
effect on performance are:

e pH;

¢ Oxidizing agent feed quantity;

‘e Reaction time; and

¢ Type of oxidizing agent used.

We believe that evaluation of these
parameters best provides a reasonable
measure of agsurance that the system is
designed and operated properly

{i) The pH must be kept in the alkaline
_range [above 7) in order to ensure that

free cyanide is not released as toxic
hydrogen cyanide gas to the

- atmosphere. Also, the pH for each

progcess step must be controlled for the
reaction to proceed at a reaction rate
sufficient to prevent liberation of toxic
cyanogen chloride gas. Additionally, if
ORP controls are used to control feed of
the oxidizing agent (dlscussed below),
pH control must be very rigorous
because the ORP value varies with
changes in the pH value.

(ii) The feed quantity of the oxidizing
agent {e.g. chlorine and ozone) affects
performance. Enough oxidizing agent
must be added to react fully with the
free cyanide present. For batch systems,
the oxidizing agent may be added until
chemical analysis shows that no
cyanide is detectable. Although
detection levels may change somewhat,
depending on the composition of the
waste, it is generally possible to achieve
a detection level of 10 ug/l in the treated
waste.! For continuous systems, the

1 The classical method for cyanide analysis
(Method 8010 in EPA Publication SW-846} will
detect both free cyanide and cyanide complexes
with the exception of the cobalt-cyanide complex.
Cyanate is not detected by this method. Cyanate
will not form volatile hydrogen cyanide under the
distillation procedures and it will not respond to the

level of oxidizing agent should be
monitored and controlled with an ORP
meter. As noted earlier, ORP is-sensitive
to pH and, therefore, pH must be kept
constant during the treatment process.

(iii) Reaction time should be sufficient
to ensure that the cyanide destruction
reactions have gone to completion. For
continuous systems, reaction time is
monitored by obtaining data on the
flowrate of the waste. If the flowrate i
at or below the design value for the -
volume of the system, and the initial
concentration is at or below the design.
value, then the reaction time would be
adequate,

(iv) Each of the oxxdlzmg agents
discussed (those containing chlorine and
ozone) will work effectively.
Consequently, the decision of which to
use is usually based on economics and
availability. However, different doses of
each will be required. Also, for some
oxidizing agents, such as ozone, smaller
quantities of chemicals (lime or caustic
soda) will be required to adjust pH.

5. ngh Temperature Metals Recovery

a. Description and Applicability. The
high temperature metal recovery process
separates metals from wastes by
vaporizing the metals and collectmg

- them. The Waelz kiln method is -

currently being used on steelmaking -
electric furnace air pollution control
dust {K061). The process may also be
applied to certain sludges containing
high concentrations of metals, .

b. Basic Principles of Operation. The
metallic wastes that are fed into the kiln
are normally in the form of an oxide..
Heat is supplied to reduce the oxides to
the metallic form and to vaporize the
metals. This is not a destructive process,
but a conversion to yield a reusable .

~ metal product. The Waelz kiln process

consists of three steps: (1) the reduction
of a metallic oxide, (2) the vaporization
of metals, and (3) the recovery of a
product. The first two steps are carried
out in a kiln where high temperatures
and excess carbon reduce the oxides to
their metallic form. The primary reaction
can be described as:

MO +CM+ CO -
where M = metal

Once in theu' metalhc form, the more
volatile metals leave the kiln in the air
stream where they are reoxidized as
particulates and collected in a baghouse. -
The residual material, stripped of the
more volatile metals, is quénched and

" collected. Both residuals and baghouse

" colorimetric procudure normally used to detect

cyanide.




dérai Regxster / Vol B9k No 455" - Wednesday, Auéﬁ“s‘t 12, 1987 f Plreposed Rules ,

‘ dust may have potennel value as

‘ products ‘

- & Waste Gi ]mmstemstzcs A)fq“ectmg
‘Performance: The recovery of metals™.

* . fromwastes using high temperature

processes is dependent on the initial
concentration of certain metals'and the
presence of impurities. These waste -~

" . characteristics determine whether the

. process can ylelda reusable metal
product. ~ "
-If:the inifial concentratmn of

- recoverable metalsin the’ waste is low, ~
then the purity of the product may also -

be low. The ability to concentrate a
. specific metal from a waste to an
enriched product is limited when other
- metals are present. Depending on the -
- concentration of metals to be recovered.
. relative to the concentration of other
constituents, the product:may not be .
suitable for reuse.
1f the wagte contains many metals

© with similar volatilities, then the produet ‘

will contain a mixture of these metals.’

This product may notbe reusable if the

metals present are incompatible to the .
reuse. The removal or separation of
impurities may notbe possible,’ |
especially at low concentrations. where

= -they miay be fixed into a ‘matrix,”

Operation at higher temperatires may

break these bonds; but this could. lead to_ '

the presence of greater amonnis of
" impurities in the product, -

d. Design and Operating Paiametem R

Affecting Performance. Forthe high
“-temperature recovery of metals. 1he
impértant design’and operating
‘parameters are-the temperature m the
klln and the residence time, * - -
- The reduction of various metalhc

" ‘oxides and the volatilization of the - .

metalsocour at different ‘temperatures

_An increase in temperature will i nnprove :

the rémoval of some constituents, but

" “less volatile metals could also be -

liberated from the waste if they are”
present. The: exactnperatmg R
- temperature is du'ectly dependent upon '

. the metals present in. the waste and t}xe?

metals being recovered..” ]
The residence time of the matenal in- )

the kiln also impacts the remioval of . -~

metals from the waste. Adeguate time

must be provided for the reduction and ;

volatization of the metals o allow " :
. maximum recovery. Due 1o the:
‘temperature dependency of the ‘
- ‘reactions, the residence time must also
be optimized for the waste bemg fed to .
. the kiln. The residence imeis -

" dependent upon, the dimepsions of the

kilnand can be ad]usted by varying the.
- ~rate of rotdtion and ihe feed rate

6. Filtration

 a. Descrzpl'mn and Applzcabu’n‘y ;
g Fxltratlon is fhe operation’in whmh a =

heterogeneous :mlxiure of flmds end

-particles are. separated by a filter .

medium that permits the flow of ihe

fluid through the medmm, but reiams the .
B pamcles :

- Treatment of wastewater for removal

) of solid particles can be accomplished -

using either “in-depth” filtration .

- (particles are trapped within’ the Hilter -
- medium) or “cake-formation”
" (filtered solids are stopped at the - -

filtratlon

surface of the medium and buﬂdﬁp on -

onie another to form a cake of increasing

thickness). Typically; wastewaters with

"low congcentrations of solid particles
... (generally below 1,000 ppm) employ in-
- depth filtration. Wastewaters or sludges

with high concentrations of solid -
particles employ cake-formation

. - filtration. This is'commonly known as’

sludge dewatering, Sludge dewatering is
described sepatrately in Section V(B){7).
_In-depth filtration is used to process -

- wastewaters containing relatively.low -
- concentrations of solids. Multimedia _

filtration, pressure or gravity sand

- filtration, and cartridge filtration are ]
some of the types of equipment used for

in-depth filtration. In-depth filtration is

“typically used as a polishing. step for the
- supernatant after precipitation and -
settling (clanficahon] of wastewaters .
. containing metal hydroxide precipitates._
. . b.Basic Principals of Operations. For .
in-depth filtration, the Tiquid to be
- filtered may flow by gravity or under .- .-
_pressure to the filter. For relatively large .

*.volume flows granulated media {such as

sand or anthracite coal) ‘are used to trap

suspended solids within the pore spaces
- of the media. Wastewater i is filtered.

until excessive pressure is required $o'

* * maintain the flow or.uniil the flow dmpé

to an unacceptable level. Granular

media m-depth filters are cleaned, after
~-they are exhausted, by backwashing = -
- with filtered water that has been saved

- for that purpose. (Backwashingis
“always upflow to loosen the media

_ granuals and resuspend the entrapped

solids.} The backwash water, which -
‘may be as much as 10 percent of the
volumie of the filtered wastewater, is

then returned to the treatment system,

can be settled in the system clarifier.
For relatively low flows, cartridge in- -

- depth filtration can be used. In this case’

a cylindrically shaped filter media - ., -

- cartridge, such as a matted cloth,is - ‘
.- placed-within a sealed metal vessel
.‘Wastewater is pumped through the -

cartridge until the flow drops .

-excegsively because of pluggmg of the

media.oruntil the pumping pressure. -

S .;becomes too high. The sealed vessel i is:
¢ . -then opened and-the plugged: carmdge
: .removed and replaced mth anew

carmdge The plugged cartndge is.

B disposed.*

in-depth fﬂtratwn is capab]e of

. removing $uspended solids in’ order to -
* " produce a filtrate (effluent) having only

a few ppm suspended solids. Hencs, if -

.the suspended solids in the‘influént -
“included insoluble metal hydroxides ™ -
-formed bychemical precipitation, then . -~

they could be removed to less than a

oo fewppm: -

G Waste Charactemstws Aﬁectmg
Performance: The following = :
characterigtics of the waste will affect

" performance of an in-depth filter: -

e Concentratmn ‘of suspended

“material; -

o Size o‘F suspended particles; end

o Preserice of grease and oils. .

i Concentration—The higher the
concentration of suspended selids i m the

" wastewater to be filtered, the more -

- quickly the: filter will require - o

. backwashing {or removal of the .
-cartridge). Hence, the size of the filter
- and/or the length of the ﬁ]tenng cycle o

wﬂl be affected.
(ii} Size pf pamcles—-Extremely small

- particles, in the collidal range, maynot :

be filtered effectively in an in-depth

Ailter aid may appear in thefiltrate”

(effluent): TTo mitigate against this
problem, the wastewater clarification =

-"system should be meodified prior to

filtration by the use of appropriate -

_coagulants, modified coagulantdosage, -
-ordifferent chemical precipitation - ~ *.
- techniques {for instance, lime -

neutralization usually produces larger » e

- particles thancausnc soda
_precipitation). -

(ii) Grease ‘and ml—thle grease and

oils may be, in fact, effectively filtered,
_and while nthey may not reduce the :_

effectiveness of filtering ‘suspended

" solids, they may eventually coat filier 3
_-media particles in granulated media -

filters, reducing the length of; filter -

- “gycles by preventing effective B
‘backwashing. To the extent posslble, T
: grease and il shewild be removed prior - -
‘to filtratior. I they cannot be removed,

special backwashing techmques usmg . ‘

- ..detergents may be reguired..
so that the:solids in the backwash water.

d. Design and QOperating Vzmabfes

- that Affect Performiance. For in-depth .
- filters, the following designand .- - i
" operating variables affect perfomnance. o

- ® Type of filter selected;
» Size of filter selected;.
» Pressure.of wastewater feed;. o
* Use of coagulants or filter: alds and’
* Backwash technique. . : v
BN 61 Type of filter—As noted earher, ‘the.

" ~two main types;of filters are granular.

. media and: cartridge, While they are .-

" ‘both m—depth cartridge depth is rarely
*-more than am mch and is sul’ted only to -

_oo0a



30004

Federal Register / Vol. 52, No. 155 / Wednesday. August 12, 1987 [/ Proposed Rules -

low volume wastewaters and/or those
with extremely low suspended solids.
Usually, to develop the expected cycle
time prior to cartridge disposal, several
cartridges are placed in parallel. For
granulated media filtration, a variety of
media types and sizes are available.
Also, some granulated media filters feed
waslewater from the bottom up and
others from the top down. (They are all
backwashed from the bottom up.)
Typically, when more than one media is
used in the same filter (such as graded
sand and anthracite coal), a greater
capacity can be expected from a given
size filter bed. Typically, upflow
filtration will allow higher flowrates and
trap more particles, but there is the
danger of channelling (producing a
“hole" in the filter bed through which
unfiltered water will flow). The choice
of type of filter is usually based on a
combination of wastewater
characteristics and economics.

(it) Size of filter—Clearly, the larger
the size of a filter, the more wastewater
it will accommodate prior to back-
washing or filter replacement. This
affects performance only in that it may
limit the hydraulic capacity of the entire
treatment system.

(iil) Pressure of wastewater feed—
Again, the higher the filtration pressure,
the more rapidly filtration can take
place. In any case, once design pressure
is reached, the filter must be
backwashed or the cartridges must be
replaced, thus affecting cycle time and
the overall hydraulic capacity of the
trealment system.

(iv) Use of coagulants—Coagulants
and filter aids can be added to the .
influent, Generally, these materials v
make very small particles larger and/or
gelatinous particles less gelatinous. v
Filter runs can thus be lengthened and
the clarity of the filtrate should be
increased.

{v] Backwash techniqueg—
Backwashing is applicable only to
granular media filters, not to cartridge

})]vpes u hackwash flows are too high,

ey may “fluidize” the media bed and
wash away the filter media. If flow is
too low. it may not expand the bed
adequately and not remove all of the
particles trapped in the fliter media
pores. In addition, if after a period of -
time backwashing becomes ineffective,
the addition of detergents and
surfactants to the backwash water may
be necessary to clean the media bed of
greases, oils, and other adherent
malterials.

7. Sludge Dewatering

a. Description and Applicability. This -

section presents a brief description of
sludge dewatering, or cake-formation

filtration, that differentiates the
technology from in-depth filtration
which is presented Section V(B){6). -
Cake-formation filtration is applied to
sludges, typically those that have settled
to the bottom of clarifiers, for additional
dewatering. These sludges, which
usually contain more than 10,000 ppm
suspended solids, can be dewatered to
20 to 50 percent solids.

b. Basic Principles of Operation. For - -

cake-formation filtration, settled sludge

_ is either pumped through a cloth-type

filter media (such as in a plate and
frame filter that allows solid “cake” to
build up on the media) or the sludge is
drawn by vacuum through the cloth
media (such as on a drum or vacuum
filter, which also allows the solids to
build). In both cases the solids
themselves act as a filter for subsequent
sludge solids: For a plate and frame type
filter, when excessive pressure is
required to force the sludge through the
media, the filter is opened and the cake
is removed for disposal or recovery (or
additional treatment, if necessary). For
the vacuum type filter, cake is removed
continuously after as much water as
possible has been drawn out of it. In
both types of cake-formation filtration:
the liquid passing through the filter

- media is usually too high in suspended

solids to be dlscharged to receiving
streams, so it is returned to the ,
treatment system. Also, for a specific
sludge, the plate and frame type filter
will usually produce a drier cake than a
vacuum filter, Other types of cake-:
formation filters, such as belt filters, are

. also used for effective sludge

dewatering. .
c. Waste Chamctenstzcs Affecting

. Performance. The following
 characteristics of the waste will affect
performance of a cake—formahon type of

filter: :

¢ Concentration of suspended
material;

¢ Size of partlcles. and

¢ Type of particles.

{i) Concentration—For plate and

frame type filters, the more concentrated

the inlet solids, the more rapidly cake
will build up and the shorter the ‘
operating cycle will be. Consequently,
these types of pressure filters should be
sized accordingly. For vacuum filtration,

- a cake may not form at all if a minimum

solids concentration does not exist in
the influent. The higher the influent

solids for a vacuum filter, the more firm -

and more dewatered will be the cake.
(ii) Size of particles—The smaller the
particle size, the more the particles tend
to go through the filter media. Thisis .
expecially true for a vacuum filter. Since
the filtrate is usually returned to the |
treatment system, this tends not to be a

. or after clarification but prior to

major concern-unless significantly more -
particles to through the filter than'are
trapped on it. For a pressure filter (like a !
plate and frame), smaller particles may ’
require hlgher pressures for equivalent
throughput, since the smaller pore
spaces between particles create
resistance to flow. .

(iii) Type of paltlcles—Some solids
formed durmg metal precipitation are | .
gelatinous in nature and cannotbe -~ - |
dewatered well by cake-formation™ " |

- filtration. In fact, for vacuum filtration a -

cake may not form at all. In most cases
solids can be made less gelatinous by
use of the appropriate coagulants and
coagulant dosage prior to clarification, i

filtration. In addition, the use of lime
instead-of caustic soda in metal
precipitation will reduce the formations
of gelatinous solids. Also the addition of

" filter aids to a gelatinous sludge, such as

lime or diatomaceous-earth, will help
significantly. Finally, precoating the
filter with diatomaceous earth prior to
sludge filtration will assist in

_ dewatering gelatinous sludges.

d. Design and Operating Vanables B
that Affect Performance. For ¢ake-. .
formation filters, the following design

" and operating variables affect
_performance:

» Type of fllter selected;
o Size of filter selected; . .
* Feed pressure (not apphcable to .

. vacuum filters); and

* Use of coagulants or filter alds .
(i) Type of fllter—-Typlcal_ly, pressure
type cake-formation filters (suchasa
plate and frame) will yield a drier cake - -
than a vacuum type filter and will also .
be more tolerant of variations in influent,
sludge characteristics. Pressure type

- filters, however, are batch operations, so

that when cake is built up to the .
maximum depth physically possible
(constrained by filter geometry), or to

". the maximum design pressure, the filter

is turned off while the cake is removed. .

A vacuum filter is a continuous device

(i.e., cake dischiarges continuously), but

will usunally be much larger than.a

pressure filter with the same capacity. A -
hybrid device is a belt filter, which

. mechanically squeezes sludge between . .-

two continuous fabric belts. .

(ii) Size of filter—As with in-depth
filters, the larger the filter, the greater its e
hydraulic capacity and.the longer the
filter runs between cake discharge.

(iii) Feed pressure—For plate and -
frame filters, the higher the maximum
pressure, the drier the cake, and the
longer the runs prior to cake discharge.. = = .
It must be noted, however, that for
gelatinous solids, excessive pressures:
may cause the solids to compress in . .
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such a way asto bhnd the frlter and not

allow additional sludge to be. flltered .

For vacuum f11ters, the max1mum .
;. amount of vacuum apphed isnsually not
" very. varrable and is limited to about 20 .
to 25 inches of: mercury. Hence, |
differential pressure’ ‘usually not

significant variable in vacuum: flltratlon B

{iv) Use of coagulants—Coagulants

and filter aids may be:mixed with fllter

" ‘feed prior to. filtration, as was.the case .

- with 1n-depth filters. However, their -
‘effect is much more ‘dramatie with cake- -
- formation filters, i in that it may make the .
.. difference in a vacuum filter between no’,
* cake'and a relatively dry cake. Ina -
“pressure filter; coagulants and filter aids -
“will also significantly improve hydrauhc

- .. capacity andcake'dryness. Filter aids,”

* such as diatomaceous eatth, can.b
- precoated on cake—formatron filters.~
(vacuum o pressure) for partrcularly
-difficult to filter sludges: The precoat .
layer -acts somewhat like an in-depth.
filter in that sludge solids are trapped in -
“ the precoat pore spaces; Use of precoats

-jon exchange resin consists of beads of -

produced when regeneratmg anion: -
exchanger. This-concentrated waste
stream may be treated: for.disposal by -
~chemical precipitation and chrome -

- reduction as applicable. If epproprrate, it

_ miay also be recycled for metal recovery..

'b. Basic Prmczp]es of Operation. An

-natural or:synthetic material to which

' B either aniong or cations are chemrcally

bound. For jnstaneg, in-a typical cation-
exchanger the fons are either sodium or
- hydrogen. When the resin is exposed to
a solution contammg ions.of similar o
. Charge, the ions are exchanged for the =

‘ions in solution. For instance, if a ruekel
.containing solution is pumped through a

-nickel'will be removed from solution -
. and replaced ‘with sodium. When the -
~*. resin is exhausted, and the desired i 1ons ;
.. _are.no longer removed from solution -
L (called “breakthrough”), the exchange :

sodinm-based cation exchanger, the- .

- resin is regenerated by passing a

* and most coagulantsor filteraids -

significantly increases the’ amount of '
sludge solids to be disposed of. -
However, polyelectrolyte coagulant
.usage usually does not ingréase sludge

- volume slgmfrcantly because the osage -

s low L
8 Ion Exchange

S a. Desgnptzon and Applrcabrbty. fon
exchange referstoa technology which .
.Temoves positively charged iong -

(catlons] or'negatively:charged ions -

‘them with other, mére desrrable, canons
- or anions. L

- The ion exchange treatment system
__consists of a column for bed) filled wrth
< either cation exchang résin OF anion-
exchange resin, through which the._
wastewater i is pumped, usually ona
_continuous basis. Where itis desired to -
" remove both cations and anions, the -

. cationi'and-anion exchangers are- placed -

" in series: {On some specialized systems,

relatively low volume of a very- -

. concentrated. [percent: range) regenerant

resin, a strong solution of sodium -
.. chloride is typically the regenerant -,

solution- through the column. For - - .
mstance, in the case of a. sodlum-based

solution. The. regenerant solution forces :

the previously removed ions.back into -
~solution. This relatively low volume. .

solution, now highly concentrated: wrth
the contaminants, must then be treated

* prior to drsposal or-for recovery-of the

* cation or anion contaminants: The' S

"' concentrated metal cations are’ usually

.+ ytreated by ehemical preeipitation: = .. ;
.(dnions) from solutions and replaces S

= both eation and anion exchange Fresin f -

-are contained in'the same colummn.)
- Additional equipment required are. -
“chemieal feed systems and pumps used

; B “positive or negative);.:

Chromates {anions) are reduced to - b

trivalent chromium and then chemleally
prectprtated Trace cyanides (anions) or .-

* metal/cyanide anion complexes may | be -

treated by cyanide-oxidation. - .
.c. Waste Characteristics that Affect

bl Performance The waste characteristics

that affect performance Of ton exchange © decrease unti] réplacement is requlred s

systems are; - - -

« the concentration and valence of
--the-contaminant in the ‘wastewater; -

* The concentration and valence of .
other ions in the wastewater with-the

' -same. charge as the contamlnant (1 e,

to regenerate the ion. -exchange. columns 'f .

-when they have exhausted therr ' Sow

" capacity.-to remove-ions.” .

.Cation exchange is apphcable to
removal of all metal cations.in relatwely
dilute solutions. (Typically,

 concentrated metal solutions wrll be e ::

- pretreated.first by chemical

precipitation.} Aiiion exchange s e

applicable fo removal of anionic. forms
-of metals (e 8 chromates and metal

- complexes) in dilute solutions; [tis -
-important to note; that a relatively small.
volume of concentrated wastewater is-

s

-« The amount-of: suspended SOlldS in
the wastewater;and - RN BRI
' 'The corrosiveness. of the : -

R wastewater relative to the resin -
: ; .'matenal

(i) As the concentratzon and valence_
of adsorbable ions in the wastewater ~ -

-increases, the size of the resin.bed -

" required will increase, or alternatlvely, .
“the bed will become exhausted more
- ;rapldly ‘This is because a given-amount .

- of ion. exchange resin’has only-a specific

B -number of sites at which it can. adsorb

~-charged ions. Hence, if the valence i is .

. 2/ doubled, the .sites-are used twice as -

o qurckly The same:is true If the
] concentratlon is’ doub]ed

{ii) Other jons'in the: wastewater with
the samé-charge a3 the contaminant wrl
--compete for exchange sites'on the rasrn
Hence, a low. ¢oncentration of the -

. eontaminant of concern‘may-be readrly
‘temoved from g solition with Jow: -

concentrations of other srmrlarly

*charged jonic speciés, butthe - L
*_contaminant-will not be removed ag-, i e
- efficiertly from solutions where hlgh

concentrations of- 81mllarly charged fons
exist. Even uf the ion-of concernis:. - - ¢
removed effectxvely from a solution wrth

"hrgh corcentrations of similarly charged
' ions, the resin'will become exhausted
1 1)1:3 raprdly, since it cannot <
L drfferentrate betweer the contammant
- and similarly charged ionig. specres RO
; t_ronal fon exchange S len el
- systems,are downflow, Le., the .
. wastewater flows down through the
- resin bed. (Typlcally, regeneration is: :.

. accomplished in the upflow mode.}:

.. Hence'the bed will act as a filtering .
. -device. If ex(,esswe suspeuded sohds. or
. grease-and.oils are contained in the, -
. wastewater the bed 1may clog and:

require backwashing prior 10 exhaustmg
its-exchange capacity. For some sohds

- v or oils backwashmg may prove:
- ineffective-Allso;.some igng tend t
- pxidize after ‘being’ removed- from

solution: For instapce Mn*2 ..

& ’(manganese] ‘may-oxidize to- the Mn“
' form; which is insolublé: This may:

permanently foul the exchange snes, s
that the resin wrll requlre premature
replacement AT .

(iv) Somie: wastewaters are extremely

‘corrosive to exchange Tesin materials.

" For instance sfrong, hot solutions of -
"chromates will eventually oxidize many

resins. Ion'excharige capacity will '

d. Design a'nd Operoting Variables

;‘ Affecting Performance. The main design - .

and operating parameter that affects-the
performance of jon exchange systems is.

 the resin quality and. guantity. s
. Numerous cation and anion resins are "
- commercially, available, Different i resins

have'different exchange ‘capacities, and

. some have greater affinity than others -

for specific ions. Certajn resins are.

- " designed to tolerate corrosive, ox1drzrng,

- or high temperature solutions, go that:.

‘~the1r exchange capacity dogs not. :
. degrade as rapidly with age. ‘Most resms

- will effectively remove- contaminant:

.':-ions from solutions until they. become
- exhausted. I however, resin bed .
'j exhaustron occurs too frequently, or:

* regeneration requires excessive- volumes
—-of regenerant, the type and/or quantity .

of resin. mlght requlre changmg ln SOme

ssees
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Instances, pretreatment technologxes
may be required prior to ion exchange.

referred to a “breakthrough”, meaning
that the ions which were to be removed
from the wastewater are no longer being
removed. Breakthrough may be detected
in many ways. The most common ‘
method of detecting breakthrough for
hydrogen ion based cation exchangers
in series with hydroxyl based anion
exchangers is to use an electrical
conductivity meter. Before
breakthrough, this type of system
discharges deionized water, which has
very low electrical conductivity. After
breakthrough of either or both
exchangers, acids, salts, or alkalies will
be discharged. These have high
conductivities. For hydrogen based
cation exchangers or hydroxyl based
anion exchangers operating
independently {not in series with each
other) breakthrough will be indicated by
a change in pH, which is easily
measured. Prior to breakthrough a
hydrogen based cation exchanger
discharges an acidic solution. A
hydroxyl based anion exchanger.
discharges an alkaline solution. The pH
change in the discharge will rapidly . '
migrate to the pH of the raw waste. For
sodium based cation exchangers and
chloride based anion exchangers
conductivity measurement is also
effective in many cases, since the raw
waste ions will have a different
conductivity than the sodium and/or
chloride ions.

The rate at which wastewater is fed to
the ion exchanger has little effect on its
effecliveness, since ions are adsorbed
on the resins almost ingtantaneously, so
long as exchange capacity exists. The
limiting factor for the flow rate is the
ability of the pump to pump a liquid
through a packed resin bed.

C. Trealment Data Summary

This section presents the data
reviewed by the Agency that support
treatment of California List metals and
cyanides to the EP regulatory levels or
health-based prohibition levels. :
Included in this section are a summary
of the Agency’s available data and’
information on the treated
concentrations of the constituents of
concern, waste characteristics, and on
design and operating parameters. This
section also discusses the Agency's
preliminary conclusions with regard to
{reatment of these wastes to levels
equivalent to the EP regulatory level or
health-hased prohibition levels.

1. Arsenic

a. Data Summary. The Agency has
three data points on the treatment of -

arsenic in wastewater from two

. facilities. These three data points have
When a resin bed is exhausted, this is. .

arsenic concentrations-in the treated .

. wastewater lower than the EP

regulatory levels of 5.0 mg/1. Table 2
provides a summary of all available

" data on the treatment of arsenic in

wastewater.

The Agency has11 data points on the
treatment of arsenic in waste other than.
wastewater from three facilities. Of the
11 data points, all"11 have arsenic
concentrations-in the leachate from the.
treated waste lower than the EP
regulatory level of 5.0.mg/l. Table 3
provides a summary of all available
data on the treatment of arsenic in
waste other than wastewater.

b. Data Analysis—Wastewater. {i)
Waste Characteristic Analysis. These -
three data points reflect treatment by

. chemical precipitation. The Agency has.

limited data on-the range of waste
characteristics pertinent to an

. evaluation of the performance of this

technology. The only available waste -
characterization data that are important
for an engineering analysis involve other
metals concentrations.

The treatment data show a maximum -

influent concentration for arsenic of 160
mg/], while the hterature indicates
untreated wastes may have :
concentrations as hlgh as 430 mg/1. As
stated previously in Section V(B)(1},
high influent metal concentrations, per
se, do not adversely affect treatment;
however, high metal concentrations
often indicate that the metals are
complexed in solution and complexed
metal compounds, if not dissociated,
could have an adverse effect on
treatment. . :

(ii) Design and Operatmg Parameters v
Analysis. For the three data points, the
Agency has some design and operating
data for two treatment poirits from one
facility that document the operation of
the treatment system. :

(iii) Discussion. The Agency's best
engineering judgment is that the EP
regulatory level of 5.0 mg/1 for arsenic
can be met for the full range of
California List wastewaters containing
arsenic. In support of this position, the
Agency points to the theoretical
solubility limit of arsenic precipitates,
chemical precipitation theory, and our
knowledge of the technologies available
to minimize the effects of constituents in
the waste that can interfere with
treatment performance. Additionally,
the available data would not lead usto:
conclude otherwise.

The Agency recognizés the lack of
data on the full range of waste

" characteristics and design and operatmg

conditions that may affect treatment -

" effectiveness. Therefore, we are

. solicnting data that wonld aid the

Agency in analyzing treatment -

- . performance for arsenic'in wastewaters.

The specific waste characterization data
and design and operating data that the

- Agency needs are described in Section
‘V(E), Request for Comments.

. ¢. Data Analysis—Waste Other Than '
Wastewater: (i} Waste Characteristics:
Analysis. As stated above in theData . .

* Summary, all 11 data points achieve the
' EP.regulatory level. Each of these uses .

stabilization technology for treatment.
Four of these data points represents

- bench-scale tests.

For these data points, the Agency has
limited information on the range of -

. waste characteristics pertinent to an

evaluation of the performance of this = ',
technology. Most of the available waste
characterization data-that are important- -
for an engineering analysis involve other~
metal concentrations.

The treatment data have a maximum
total arsenic concentration of 12,000 mg/
kg. The stabilization data for this data

. point represent bench-scale treatment.

-(ii) Design and Operating Parameters
Analysis. For the 11 data points, the ‘
Agency has limited design and operating*

_data for four treatment points from two

facilities. All of these data points:
represent bench-scale data.

(iif) Discussion: The -Agency’s best
engineering judgiment is that the EP ©
regulatory level of 5.0 mg/! for arsenic
can be met in leachate for the full range.
of California List waste other than
wastewater. In support of this position,
the Agency points to.the facility's ability
to change the ratio of stabilizing agents -

to waste quantities as needed to -

decrease mobility of the constituent; this. -

* -assumes that an effective stablhzing

agent and/or additives are available.
Additionally, the curing conditions (e.g.,
length of cure and ambient conditions) °
can be controlled to ensure that the

~ waste particles have had sufficient time -

to form a stable treated waste. .
Additionally; all the available data
show-that the EP regulatory level of 5.0

- -mg/1 for arsenic-can be achieved,

The Agency recognizes the lack of -
data on the full range of waste - r
characteristics and design and operatmg ‘

. conditions that may affect treatment

effectivness. Therefore, we are soliciting
data that would aid the Agency in -
analyzmg treatment performance for
arsenic in waste other than wastewater.
The specific waste characteristic data
and design and operating data that the
Agency needs are described in Section.
V(E), Request for Comments.
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2 jT;auzsu—: 2 —-Anssmc CONCENTRATION DATA FOR WASTEWATER

¢ . Arsehic’

Nonferrous metaI

Sulfide a hme
productuon [ "

pi'ec tatlon

LAY

T F
: ;Nonfer‘}ous metals Dev: Do

+ See Se(,tion V(C)(10) for Data Sources..
"..*Waste code as reported m SOUFCE. .5, .
SN

NAV—NOt -available. -

o lTreated

“Total . TEPT x0T
(mg/kg) Cofmglly

. Waste charactenzatton dat

Process :

generatmg
waste e

R e R L

“Treatment | . Waétgé
pracess.. |...codes .

- Parameter “Concentratibn:

Synthetic " | Stabilizs~ | NAP.......

" waste. -

" 16,600 mg/
-k

it g 7 c
10,300 mgl -

4 k. e

~1 10,900 ‘mg/

B T P et B e T IR 8820 mg/. |

ol EEEE 11300“’19/ i O

a. E
: 11100mg/,;
R 3900mg/_:
kg
. 7600mg/ ;j

<2 Stabiliza: -
tion..

| 1,760 mgrkg.

Lt ST e e e~ Selenium........| 4,600 mg/kg..... : -
v HAZCOP...........) NAP ..c..... Synthetle -] Stabiliza- | NAP.......| Cadmium. 1,090 mg/kg....{2,267"7 = .
: R e waste 1 tion. ¢ ST L | Lead...... 1,872 mg/kg..... .
P T . . R B 1,752 mg/kg..:

.| 699 mg/kg
"{ 858,000 mg/

- g.
X 55 ;000 mg/kg...
{87 ,000 mg/kg
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TABLE 3. -—ARSENIC DATA FOR WASTE OTHER THAN WASTEWATER—ContInIJed
R ‘ Waste characterization data - .. Arsenic Concentration data . . -
Process . : - i ad’
Souce* | Industry | generating T;e:g(t:rgse:t \é&;ads;g ‘ . o Uvntreateq . :Troated
waste . Parameter’ | Concentration | - fqial "EPLTox | Total |
(mg/ka) | (mg/) | (mg/kg) | "(mg/h)
192> NAP Synthetic | Stabiliza- | NAP......| BaFUM....c... 18 Mg/Kg...coni{ 1,100 - 0.028 -
waste. tion. - Cadmium ....... 2,400 mg/kg ..... E
R } Chromium...... 1,710 mg/kg .....
Lead......coouune. 1,170 mg/kg..... "
Mercury.......... 1.060 mg/kg ... .
Nickel 1 1,360 mg/kg....: . '
Silver 1 290 mg/Kg ceeieee N A
| Selenium........ 750 mg/kg ........ B SR
csl cai CB1 Stabiliza- | NAV........ CBi csl 350 | NAV.....|NAV....] 019
tion. i
csl CBi o:21 Stabiliza- | NAV........ €Bl.... .| CBl... 310" - [[NAV.....[NAV...| . 012 =
tion. . . ) .
cal csl cBi Stabiliza- | NAV........ cBl | CBl “287. . | NAV....'NAV....} - 048
tion. - ' . C i . : -
cBl CBi csl Stabiliza- [ NAV........ CBl....... CBl... 255 . . | NAV.... NAV....|. ;049
tion. o ' B
c8l CcBl (o1=]] | Stabiliza- - | NAV.......| CBi ...} CBI 144 NAV......| NAV.....|. 0.15.
tion. ' e : C : ,
csl cBl cBl Stabiliza- | NAV........ cBl cBl 120, . | NAV.....| NAV....| ....021"
tion. o ‘ : EE A I -
csl csi cBl Stabiliza- | NAV........ CBI CBti...... 110. [ Nav.....[ NAV...b 021
tion. : Y B el [ : -

EP-Tox =70

*See Section V(C)(ncA 0) for Data Sources.
“Data represent bench-scale test.
CBl—Confidential Business Information.
NAV—Not applicable.

NAP-Not applicable.

2. Cadmium

a. Data Summary. The Agency has 16 '
data points on the treatment of cadmium
in wastewaters from 12 facilities. Of the
18 data points, 15 are usable. One data
point cannot be used because the
laboratory analysis for the effluent was
reported at a detection level greater - -
than the EP regulatory level. Of the 15
data points, 13 have cadmium
concentrations in the treated
wastewater lower than the EP
regulatory level of 1.0 mg/l. Chemical
precipitation was the treatment
technology used for 14 of the 15 data
points; ion exchange was used to treat
one waste stream. Table 4 provides a
summary of all available data on -
treatment of cadmium in wastewater.

‘The Agency has 43 data points on the
treatment of cadmium in waste other
than wastewater from eight facilities. Of
the 43 data points, 30 have cadmium
concentrations in the leachate from the
treated waste that are lower than the EP
regulatory level of 1.0 mg/l. Table 5
provides a summary of all available
data on cadmium in waste other than
wastewater.

b. Data Analysis—Wastewater. (i)
Waste Characteristic Analysis. Of the 13
points that achieve the EP regulatory
level, 12 reflect trreatment by chemical - -

.. Analysis. For the 12 data points that

~ precipitation, the princxpal technology

for treating cadmium in wastewaters. |
The Agency has limited data on the
range of waste characteristics pertment
to an evaluation of the performance of
this technology. Most of the available

‘waste charactemzatxon data that are

jmportant for an engineering analysis
involve other metal concentrations.

The treatment data have a maximum’
influent concentration for cadmium of -
240 mg/l, while the literature indicated
untreated wastes may have
concentrations as high as 5,000 mg/ L As
stated in Section V(B)(1), high influent
concentrations, per se, do not adversely
affect treatment; however, high metal
concentrations often indicate that:the
metals are complexed in solution and
complexed metal compounds, if not
disassociated, could have an adverse

“effect on treatment.

(ii) Design and Operating Parameters

achieve the EP regulatory level, the

. Agency has some design and operating.
. data for four treatment points from two

facilities that- document the operatlon of

"the facility.

(iii) Discussion. The Agency s best
engineering judgment is that the EP

‘regulatory level of 1.0 mg/l for cadmium

can be met for the full range of

P

California List wastes containing

- cadmium, In support of this position, the;

Agency points to the theoretical | .

solubility limit of cadmium precxpltates. : N L
‘chemical precipitation theory, and our, - =~ !’

knowledge of the technologies avaxlable
to minimize the effects of constituents in-
the waste that can interfere with

treatment performance. Additionally, . -

the available data would not lead us to
conclude otherwise.
In the case of the data point | that @oes

" not show achievement of the EP AN
regulatory level, the Agency looked at -, -

the waste characteristics and treatment
design and operation to determine why

. these values were not attained: Relative . . -

to waste characteristics, the waste
exhibited high oil and grease and high .

total dissolved solid values. These. ~
~ parameters can adversely affect the -
effectiveness of the treatment. We

expect that preliminary treatment, such. .-

- as oil-water separation and/or emulsion

breaking, can remedy any problems.

associated with high oil and grease.. ..

content. Reducing the high TDS' value -
can be accomplished using ion’ :
exchange, but can be a difficult problem
to resolve. With regard to our analysis

- of the design and operation of the

treatment system used, the Agency fxad

. no data to show that the treatment
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system was de31gned and operated
..~ properly; therefore, we.cannot. conclude
" - that the EP- regulatory level isnot
attainable. -
" The Agency recogmzes the lack of
‘data on the full range of waste .

. ‘Characteristics and design and operatmg 7

“conditions that may affect ‘treatment:
effectiveness: Therefore, we are

. - soliciting data that would aid the . - )

- -Agency in analyzing treatment
performance for cadmium in -+ . )
wastewaters. A description of the . -
specific waste characterization data and
design and operating data that the .
.~ Agency needs can be found in Section
.'V(E), Request for Gomments:” =~ . ’
. ¢.Data Analysis—Waste Other tfzan
Wastewater. (1) Waste Characteristics
Analysis. As stated above in the data
suminary, 30 of the 43 data points- ~
achieve the EP regulatory level. Each of
‘these uses stablllzat.lon technology for
- treatment. -

Of the 30 data pomts that achieve thev,

"EP regulatory levels, the-Agency has )
limited data on the range of ‘waste
: charactenshc.: pertinenttoan . ..

evaluation of the performance of this - -

technology. Most of the available waste
_characterization data that are important
~. for an engineering analysis involve other
_metals and oil and grease

“concentrations. For the wastes where EP:

e regulatory levels-were achieved, the
maximum total cadmium cencentration

- _was 31,200 mg/kg. The stabilization data_

-for this data point represent bench scale
treatment results

' 'TABLE‘ 4.——CADMIUM DATA F,OB- WASTEWATER "

" enginéering judgment is that the EP

“regulatory level of 1.0 mg/1 for cadmium -

* . tan be met in leachate for the full range -
- of Galifornia List waste othéer than

{ii) Desr,gn and ’Operatmg Parameters
Analysls For the 30.data points that -
achieve the EP regulatory levels, the .

- Agency has limited design and operatmg
data for six treatment points from four .
- facilities. Three of the data points
represent bench scale expenmental
data

[111) Discussion. The Agency 8. bes%t

wastewater. In support of this posxtlon,

the Agency points to facility’s ability to- :

"change the ratio of stabilizing agents to

“waste quantities as needed to decrease

. mobility of the constituent; this assumes-

. that an effective stabilizing agent and/or -
. additives are available. Additionally, -
. the curing conditions (e.g:; length of cure

and ambient conditions) canbe .© -
controlled to'ensure that the waste
-particles have had sufficient time to ..
form a stable treated waste. :

" the available data would not lead us'to
* conclude.otherwise.
In the cases where the treated waste

- ~leachate did not-achieve the EP -

“Tregulatory level, the Agency»looked at
the waste characteristics and treatment
- design and operation to determine why
these values were not attained. Relative
- to ' waste characteristics, one of the 13-
data points had untreated waste with a
_high oil and grease content that could

- have had an adverse affect on the

. performance of the stabxhzatzon

technology 011 andg .greasecanbe

- removed by emulsmn breakingor- |

" geparationin a pretreatment step. For ~
: another of the data poixts that do not
- achieve the EP regulatory- level, the e
- .. initial concentration is three timesthe

next highest concentration that achieves - -
the EP regulatory levels (98,000 mg/kg-

- v$.31,200 mg/kg). However, the leachate

concentraticn for this data pointisso -

“much higher than for the other data -

" point (98 mg/l vs.'<0.01 mg/l) that we.

- believe that stabilization process is not
_ properly designed. EPA has no other -

waste characteristic data on these data
points or other data points; to determine
why the EP regulatory levels were not
achieved. Relative to analysis of the

--design and cperation of the treatment

systems used; the Agencyhad no data

."to determine whether poor. de31gn or-
- operation cantributed to the failture of

the systems to ac}neve the EP regulatory

~ levels.
Additionally, the Agency’s evaluation of .

" The Agem:y recognizes that we lack
data on the full range of waste

~ characteristics and design and operatmg‘
-conditions that may affect treatment
- effectiveness. Therefore, we are -

sohcrtmg information to aid the Agency .

4in analyzing treatment performance for . -

. cadmium in wastes other than L

. wastewater. The specific waste - -
".characteristics data and design and

operating data that the Agency needs

“are described in Section V(E], Request
. for. Comments ’ :

§ .

I

 Source* Industry

" Process |
- generating |
waste -

. Waste characterization data

" Cadmium

. Treatment —
process.

Paraméter. |

1 concentration data

o 3 Untreat-'
~Goncentration- wed .
- (ing/)

“Treated - -

“Total

Total —(mg /')

(mg/i)

. Battery 1 Lead battery
manufacturing _ - |- manufacturing.
dev. doc. . :
- Frontier Chemical

'[ Batter
Comipany. . -

manufacture.

C’hefrtt VF’r'o tnc

Envirite £43

Nonferrous metal -
.production. - -

Bhattacharyya et al.
[21.

Fer'rite co- : .

- precipitation. |

Lime precipitatidn!
filtration, carbon
. adsorption. -

| Chemical . -
precipitation.
Chemical

precipitation; CGopper

. ,‘240”

| -Oit & grease

1. chromium.......

352180 | 0:15-1.4

.| 5600-19000 -
2600-‘1 8000..

1 150 mg/kg g
!PT S

37

Lead....

136

filtration. - -
- { Zinc

485

Nickel....

382,

Sulfide arid lime Arseriic

Lead

| Oil & grease

1322.
125..
75

_ precipitation.

Mercury -

0008
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TABLE 4.—CADMIUM DATA FOR WASTEWATER—Continued -
Waste characterization data Cadmium -
. ¥ concentration data
Process o ot
+ : Treatment Waste Untreat- | Treated
Source Industry geuz;a;temg process codes® " Parameter Concentration ed —
' . (mg/1) . Totat -
Total (ma/l)
| (mgr) | (M9
Envirite [11 TSDF NAV Chemical F006 Zinc {116 13] <0.15
precipitation,: K062 Hex. Chrom. 893
filtration. D003 Chromium 2581
D002 ~ | Copper. 138
Lead . 64
Nickel 471
‘ Oil & grease........| 28.4 S .
Envirite [2] TSDF NAV Chemical Fo06 Nickel 470 - 10 -<0.5
‘ precipitation, K062 Hex. Chrom ‘807 -
filtration. D003 Chromium 2279
D002 Copper. . 133
Lead 54
: . Oil & grease 54
Enviite (3] TSDF. NAV Chemical F006 D003 Lead 108 10
. precipitation, . K062 D002.....ccorvererrennse Hex. Chrom......... 769
. filtration, Chromium............ 2314
Copper.... 72
Nicket.. 426
ZiNC ovvenensee . 171
Oil & grease........ 113
Nonferrous metals, | Secondary lead NAV Hydroxide D004 Lead 80 6.4 29
. doe, production. precipitation, D008 ’ : :
filtration,

Battery Lead battery NAV lon exchange.......... NAV Hex. chrom. 7.4 57|  <0.01
manufacturing manufacturing. . : Cyanide .. 9.8 A L
dev. dec. - . Nickel 8.2 . )

Battery Lead battery NAV Hydroxide NAV. NAV ... NAV .38 0.08
manufacturing manufacturing. ’ precipitation, o

. doc. ' sedimentation. |, . ‘ : T

Bhattacharyya, et al. | Nonferrous metal | NAV Sulfide and lime NAV Arsenic 160.. .35 <0.02

1l production. . precipitation. - Lead 6.0
. . . Mercury 0.9 .

Battery Lead battery NAV Hydroxide NAV NAV NAV 28 0.065
manufacturing manufacturing. precipitation. . : ’
dev. doc. : : v C e

Batter Zinc battery NAV Lime precipitation, | NAV Mercury 100.... 2.04 0.067
manufacturing manufacturing. settling, Nickel 1100 .
dev. deoc. filtration. ’ .

Metal finishing dev. | Metal finishing......... NAV Chemical NAV ‘NAV NAV 1.88 0.018

, . precipitation, . ' ‘
sedimentation. | i ‘ .
Metal finishing dev. | Metal finishing......... NAV Chemical NAV . L NAV NAV . 1.0
doc. precipitation, ‘ :
sedimentation.
*+ Sea section V(C)(10) for Data Source.
*Waste codes as reported i in source.
NAV-—Not available.
TABLE 5.—CADMIUM DATA FOR WASTE OTHER THAN WASTEWATER
. ‘ ‘ Waste characterizationt data Cadmuum concentratton data
Source 1 Industry g:;%(:gggg Treatment | Waste ‘ Untreated Treated
waste process | codes | parameter | concentration | 1o | EpTox | Total | EP-Tox
(mg/kg) | {mg/l} | (mg/kg) | (mg/l).
csi csl cBl Stabiliza- | NAVS...| CBI7 cBl 98000 4NAV...| NAV....... . 98
tion. . B LTI ‘ i

UNH 3 NAP Synthetic Stabiliza- NAP & ... NAV NAV 31200 NAV........ NAV........ <0.01

waste. tion. . : '

0015
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f TABLE 5.——CADM%UM DMA than WASTE OT:HER THAN WASTEWATER-—COntmEed

“Source 1

Process
generatmg
. waste

| Treatrient |
-process |

* Waste characterization data |

Cadrmum concenlrahon data o

parameter

Untreated

Treated

concentration

"~ (mg/kg) -

Total - EP Tox

EP-Tox

_(mg/)

i Synthetic.

“'waste.

.| Synthefic

waste..

e CBY

o8l

Synthetic -
waste.

] SyRthetic.

‘waste,

cal..
| HAZCO®

| Stabiliza:

tion. .

Stabiliza- " |
tion. 1Y

Stabiliza- - |

" tion,

. Stabiliza-

fion.

| Stabiliza- - |

tion.

=) Stabmza-r_». NAP ...

- Vﬁon. :

Stabmza- N

= -fion. -

Stabiliza- -

“fion.

1 Stabiliza- -
- tion.

Stabiliza-
L tion.

-3 Stabiliza-

- tion.

{ Stabiliza-

tion.

Stabiliza- .

- ~tion.

_ | Selenium

' ‘Selenium..,
‘CB:

‘NAV

4 Barium....;een
: Chromlum

— ,Ar'senic,;.,.,...".

{ Mercury .|

1{ Alcobol..........J

NAV

it 15600

Mercury ..
- Nickel ...
Silver:.

.1 6600 mgrkg...
-}'Chromigm ......| . - -

6300 mg/Kg...!

] ‘3580mg/kg.‘ EA
... 600 mg/kg...
-1 5810 mg/kg T
| 1760 mg/kg...y -

B4080 mgrkg...]

4600-mg/kg]. -

3680 mg?kg i

cel

oBl .

| nav

Arsenic.....
Selemum
| CBL..

48 mg/kg i £
1710 mg/kg...f
1 117D mgrskg...i--"

1060 mg/kg....

CBl......

1360 mg/kg.... - -

...] 290 mg/kg......d
1 1100 mg/kg...f-

;| 750 mg/kg ...

Waste lube
oil.

1858000 mg/”

“87000 mg/kg..

2287 mg/skg....
1872 mg/kg...
1752 mg/kg...|
599 mg/kg

kg.
55000 mgrkg..

] GBI

10900

5 <001
NAv
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817 wvssvsrennannss| EAF steel | EAF steel Stabiliza- .| 38000 PPM...... 600 - | NAV........ NAV........ 0.02-

produc- produc- tion. f'. 200 PPM..crens: . o g " 0.03
tion. tion. ‘ : ‘ evenninnin] 0.03-0.04% ..; b .
‘ C : | OHl &greese 0.04-0.06% .... . N ) . o
688 .uvcvricreaund EAF steel | EAF steel | Stabiliza- .| K0B1......, Lead ..ocovernnei: 33618 mg/kg..| 537- | NAV...... 217- | 0.03- ;
produc- produc- tion. Oil & greese .| 18-127 ............ 591 - . Llo2es. 1 004 ;
tion. tion. . ) j (o] U 102-168 mg/ o : o i
| ke o . '
csl cBl c8Bi Stabjliza- NAV........ cal . CBl...... | 524 - |NAV.....NAV....[ 003 !
tion. o . i o ‘ E i
192 TSOF NAV. Lime Ko62....... Lead ... ..| 0.12-204 80.11- .| NAV......] 86.0........ 0.02- 3
neutral- | D002......| Nickel....... . mg/kg. o8] L b e 1003
ization,. -7 ] pH G| 30-124.8 , e I R
Chemical | . = - st b mg/kg. . i B I ; ) .
fixation,. - : <1-7.0.ccemnne. ) : . e =
Stabiliza- . ‘ o o L S .
tion. o o -
cBl cBl CBi Stabiliza- NAV........ CBI.. CBli 286 NAV........ NAV........ - -0.49
. tion: B o o : ;
Bl cB! CcBl Stabiliza- NAV........ cBi cBl 241 NAVY......| NAV.....] - 419
. tion. .
csl csl cBl Stabiliza- NAV........ CBI CBl 211.0 NAV........ NAV........ - 029
tion. o .
681 wovinnnnnen) EAF stest | EAF steel Stabiliza- K061....... ArSenic s 50mg/kg,eeinne] , 200 | T | «200.... <0.02-
produc- produc- tion. ©. + |lLead | 15000 mg/kg ’ e I 0.02 .
tion. tion. © | Selenium........ 70 mg/kg ........ . - i n i
c8l csl cBl Stabiliza- NAV....... CBI CBI 160.4 NAV....-NAV......| 0042 ‘
tion. . - . ‘ ! . I R AR
csl cBl cBl Stabiliza- NAV.......| CBI ...| CBl... 100 NAV........ NAV........ 335
tion. - s - o " o ‘
Bt cBl cBl Stabiliza- NAV........ CBl..cverneen. cBl... 88.1 [ NAV....| NAV.... " 0.085
: tion. ' ‘ DU R A D i
csl cBl csl Stabiliza- NAV........ cBI eef GBI i 84 NAV........ NAV........ 1008
tion. ' ) ) : .
CBl CBl cBl Stabiliza- NAV........ CBlucvesnisaiicsne} CBI, FOPNOON [ 10 NAV........ NAV.....|. 114
> tion. | I S S . : : S
cBl cal csl Stabiliza- | NAV........ csl sewee| CBLocirvon 77 | NAV...| NAV....... .- .0.02
tion. o |- . | S PR a
8l csl cBl Stabiliza- NAV....... CBI1 csl - 54.1 . NAV........ NAV......| .., 0.052
tion, ‘ ' S o R Ry .
cBil (o72]] cBl Stabiliza- NAV........ CBl........ cBl 149 NAV....... NAV........ .01 .
tion. ) o . 3 v )
Bl CBi | CBI Stabiliza- - | NAV........ CBl...... csl . 38.1 NAV......] NAV...... ~'0.051"
i tion. ) o :
cal CBl CBI Stabiliza- NAV........ CBl..... - CBI ) 387 NAV......,-NAV:...] < 0.06
tion. . ’ " o S
c8i cBi CBl Stabiliza- ' | NAV........ CBIl cBl..... J 8 - . | NAV... NAV....... © 016
. . tion. 1 A A R D T i :
csl (o:21] cBl Stabiliza- NAV.....| CBl....... .| CBI - 365 . | NAV....] NAV.....| - .0.029 ..
. tion. IR ' R S
CBl CBI CBl Stabiliza- NAV........, CBl......« cBl 3586 NAV........ NAV....... . 0137
tion. B o
csi CcBl CBl Stabiliza- NAV........ CBI CBI : .34 T { NAV.... NAV........ . 0.04
tion. ’ i ‘
csl (03:1] | CBI .| Stabiliza- | NAV....... cBl wereens| CBI SN - B | NAV........ NAV........ 0.024
tion. . - i . 3 .
CBi cBl cBl Stabiliza- NAV........ “CBI : CBi 274 NAV......| NAV........ 0.025
. tion. R ‘ s :
csl cBl cBl . Stabiliza- NAV.......| CBl cBl 27 NAV........ NAV.....| .0035
4 tion. : ‘ L R ST T e
CBl ;8 (o15]) Stabiliza- NAV........ c8l cB! " 243 | NAV.... NAV.... - 0.028
tion. o R IR P!
cBl CBl CBl Stabiliza- NAV....... cBI CBl....... 21 - ‘NAV.....] NAV.....;. 03
tion. - s L . S T
csl csl CBl! Stabiliza- NAV.......| CBI CBI. 206 NAV........ NAV........ - 0017
tion. ‘ : . . .
1 See section V(C){10 for Data Sources .
2 Waste codes as reported in source. .

3 Data represent bench-scale test.

& NAV-—Not available.

8 NAP—Not applicable.

: CBl/'—Confdenhal business information.
mg

4 Cadmium concentration in sludge glven in test as mg/l. Converted to mg/kg assuming typical sludge densuty of about 100 Ib/ft3. -
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) chromlum of 1, 230 mg/ I, while the

-a: Data- Summary The Agency has - . literature indicates untreated wastes
‘severn data points on the'ti¢dtiment of '; - mayhave concentrations as high as -
hexdvalent chromium'in wastewater - 270,000 mg/1. The Agency beheVes that
from four facilities, Of the: ‘seven data high hexavalent chromium

" points, all have hexavalent chrormum - ’concentrations; per se, do not adversely
concentrations in the treated . - - affect treatment by hexavalent

wastewater lower than the EP chromium reduction. Proper ad]ustment :

" regulatory level of 5.0 mg/1. Table & of the reagent dose and sufficient -
provides a summary of all-available - residence time to allow. the reaction ta.

data for the treatment of hexavalent 80 to completion should provide, i -
"chrommm ih wastewater R . ‘adequate treatment for the range of | -
Chemical reduction was the’ treatment ‘untreated waste concentrafions that the

- technology used for.six of the data = . X :Agency would expect. : .
. points: Ion excharnge was apphed in. the - (i) Demgn and Operating Parameters
. case of the other data point. - « F . :Analysis: For the seven data points, the |
" The Agency has seven data pomts for “Agency has some design and.operating -
the tiéatment of hexavalent chromium i in - - data for four treatment points from one.
. =.-waste.othér than wastewater from two - +facility that can be used to docuinent the |
 facilities. Stabilization was identified as »operatlon of the facility.
the treatment technology forall of the - '~ (iii} Discussion. The Agency’s best,
" data points. Of the seven data points, - . engineéring judgment is that the EP :
two have hexavalent chromium - ‘regulatory level of 5.0 mgflfor ... ~. - :
~ concentrations in the leachate from the © .hexavalent chromium can be'met for the -
. treated waste that dre lower than the EP full range of California List wastewaters
regulatory level of 5.0-mg/l. Table 7: -containing hexavalent chromium. In -
‘provides a summary of-all available ~gupport of this position, the Agency
data on the treatment of hexavalent ~points to chemical reduction theory and
chromium in waste: other than TUour knowledge of the teclinologies s
' wastewater B ‘available to minimize the effecis of -
- b. Data Ana]yszs—-—Wastewaten () ~'constituents in the waste that can-
Waste Characteristic Analysis. Of the - -interfere with treatment performance
- severi points, six reflect treatment- by " - Additionally, the available data-would
- chemical reduction: The Agencyhas - ot lead us to conclude otherwise. -~
- limited data: ori the" rangeof waste "' The 'Agency recognizes that we lack
- - ’characteristics pertinent t6 'an 3 data on'the full raiige-of Waste - e
. -‘evaluation of the performance of thls haracteristics.and design and- operatxon
. . technology. Most of the available waste .| ‘conditions that may affect treatment
-characterization-data that'aré important * effectiveness. Therefore, we are* :
~for ari-engineering analysis involve other | sohcltmg information: to aid the Agency
- redugcible. compounds (mamly metals] in. .in analyzing treatment.performance for-
the waste. . .+, hexavalent chromium in wastewater,
The treatment data have amaximum -~ The specific waste characterization data -
; -mﬂuent concentranon for hexavalent and de31gn and operatmg data that the

3 Hexavalent Chrommm

TABLE 6. HEXAVALENT CHROMIUM DATA FOR WASTEWATER

- Analysis. OF the seven datd points,
Agency has design. and Operating data

" . and, therefore
o etermme ‘it the system was’ opnmxzed

Agency need; are descnbed m Sectlon '
V(E] ‘Request; for Comments.. :

¢, Data Analysis—Waste cher tban
‘Wastewater. (i) Waste Characteristic: .~ ™
Analys,ls As stated above.in the data * -

" ‘summary; only two of the seven .- Sy
' available data points achieve the EP YU e

‘regulatory level for hexavalent :
-chromium. Each of these uses .
_stabilization technology:for treatment

" The treatment data have a maximum -
-influent concéntration for hexavalent

vchrommm of 709,970 mg/kg.

The Agency has no waste -

charactemstms data pertaining to the -

performance of stabilization’ for the, data

; reported inTabl

{ii) Desigrr a 'd-Operatmg Parameie s ;\f’ .
the
for six of the ireatment points to
“docuiment the operatiom of the bench
“goale tests. The design and operatmg
‘data cover all parameters’ of the c
_ stabilization freatment process that the T

"Agency believes to be: mgmf:cant
" ‘However; information was not’ prov1ded

~as to the bisis of the desigiconditions -
it is not possible to’ . _-

“({1i1) DisCussion. While ddta are . ..
hmlted the toncentration of- hexaValent

T chromlum in the leachate ténded to*

icrease-as’the concentratxon in the

) itaix
is ddversely affected by the. hlgh
olubility of Hexavalent chrommm

* compounds, and that treatment of these
" wastes by hexavalent chromlum
-reductlon is-the recommended - - Sl
. alternative. EP regulatory levels can be SO

“attained after the application'sf. o

chemlcal rel ction technology

. gWaste‘ charactenzat[oq' data .

- Hexavalént

Process
generating
. waste

- industy’

Treatment process,

- chromium _ -
_Cconcenfration dat

| Untreat-”
|~ ed .

“Total **
g/l

'ou entratlon

(ma/h) -

Envilite [1].. \ | chemica redtuction..

| Chromium.....

Copper..
Lead........

.| Cadmium,..

Envirie {2_}' i ' Qr‘lemicall—'iegoctjo

5 :Chromnum» R

Treated S

STotal b
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* - TABLE 6. HEXAVALENT CHROMIUM DATA FOR WASTEWATER—Continued
Waste characterization data Hexavalent
: P ‘ ; T chromium -
| 1 concentration data
Source * Industry | ngf'l%(r:gtsirslg Treatment process | Waste - ‘Untreat. | Treated . %
| waste S codes® Parameter Congﬁgt;‘;ition R
, ‘ T e | - Total
|ty | e
Envkite 31 TSDE NAV Chemical reduction.| F0O06 - | Cadmium 13 1100 {. 0011
] Co ko082 | Zinc..: 116.ccv, Y TR
1 D003 Chromium 2581
D002 | Copper 138....
. Lead. 64
Nickel 471, , T
‘ ‘ o { Zinc 116 ) ,
Envidite (41 TSDF NAV Chemical reduction..} FO06- Zinc | 71 - 1070°|  0.058
: { K062 Nickel 1414 1 )
D003 Chromium 2236
< . ..| Copper 91
j A , : o , Lead | 1B S , .
Batlery Lead battery NAV Chemical reduction..; NAV NAV.. NAV ... | 256 |- <0.014
manufacturing. manufacturing. ’ ‘ o . RETRN
Ballory Lead battery NAV Chemical reduction..| NAV NAV NAV 11.45 | «0.005
manufacturing. manufacturing. o i : ’ | Ce L .
Baltery Lead battery NAV lon exchange........ ] NAV Cadmium 57... 74 0.01
manufacturing. manufacturing. - a S | Cyanide 28 s B P
: | NIGKEH. vt B2 hgirinmnce] | 1

* Sea Section V(C)(1 0) for Data Sources.
*Waste codes as reported in source.
NAV—Not available.

Tt et

TABLE 7. HEXAVALENT CHROMIUM DATA FOR WASTE OTHER THAN WAs'TEWATER

Waste Hexavalent: chromlum concentratlon data
cha_ragterization — 5 Troated - ;
Process ’ ] ata . reate
r Treatment ‘Waste
Sourco * Industry ge&gr;gng process codes Untreated | Total A
Param- { Concen- : EP-Tox | Total | EP-Tox .
eter | ftration. o (mg/ kg) | (mg/kg) (mg/1)
o : (mg/l) [ R
CBi cBi CBI Stabmzatlon ...... NAV........ CBl..........| CBI 709,970 | NAV........ NAV.....] = 100
UNH® [1] NAP. Synthetic - Stabmzatlon......“ NAP.......] NAV........ NAV...os ' 45,000 | NAV......l N . 56.3 -
; waste. s . o o ] ‘ 1. R
UNH® [2] NAP. Synthetic Stabilization...... NAP.....| NAV.... NAV........ s 45,000 | NAV........ NAV....... ~..158.5
 waste, ‘ .. o : . o R PYURL
UNH® [3] NAP Synthetic Stabilization...... NAP......... NAV. NAV 23,900. NAV.......| NAV_ ..l ..135.
. waste. . - : S R
UNH* [4] NAP Synthetic Stabilization.....| NAP.......| NAV....... NAV.d - 28, 900 | NAV...... NAV ... 607,
) waste. ' .
UNH ® {51 NAP Synthetic Stabahzahon ...... NAP.....} NAV....... NAV....ciieee 4,950 | NAV........ NAV...[]"" - 1.8
waste, ' 1 S A
UNH® [6) NAP Synthetic Stabifization.....| NAP........ NAV........ NAV.....ieu *.4,950 | NAV........ NAV........ ' 45"
waste. ’ . . ‘ ‘

* Sea Section V(C)(10) for Data Sources.
® Those data represent bench-scale test.
NAV-—Not available.

NAP—Not available.

CBi--Confidontial Business Information. .

YR

the 15 pomts that ach\eve the EP
regulatory level, all reflect treatment by
chemical precipitation. Table 8 provides..
a summary of all available data for the
- treatment of lead in wastewaters.
The Agency has 94 data points on the
treatment of lead in waste other than

wastewater from nine facnhties Ofthe -~
94 data points, 90 have lead
. concentrations in the leachate from the
treated waste lower than the EP -
regulatory level of 5.0 mg/1. Of the 90
points that achieve the EP regulatory
‘level, all reflect treatment by..

4. Lead

a. Data Summary. The Agency has 16
data points on the treatment of lead in
wastewater from ten facilities, Of the 18
data points, 15 have lead concentrations
In the treated wastewater lower than
the EP regulatory level of 5.0 mg/1. Of
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. ,stabxllzatron Table 9 prov1des a:
summary of all available data on lead.in.
- ‘waste othér than wastewater: -,

' b, Data Ana]yszs—-Wastewater“(l)

regulatory level there are no addltlonal

. .waste charagcterization data.to mdxcate

- why the EP regulatory level was not .
~“met. ' With regard to our analysis of the

Waste Characteristic Analysis. Of the 15 design and operation of the treatment:

data points that achieve the EP

o ’regulatory level; all reflect treatment l)y

chemijcal precipitation, the pmncxpal
’ technology for treating lead'in

- wastewaters. The Agency has hmlted

- data on the range of waste:..
- characteristics. pertinent to an- .-
- evaluation of the performance of th]s

- technology. Most of the available waste'

. charactenzatlon data ‘that‘ i

A . metal coricentrations.
-For theione data’ PO

'regulatory level wag not ac xeved the -
.. influent level was'1,900 mg/1. As’ stated -
: prevmusly in Section V{B)(1), high . .-. -

. influent concentrations, perse; do not:

.. adversely. affect treatment; however,,

_‘high influent metal concentrations often

_ are an indication that the metals are’

o complexed in solution and complexed
- metal compounds, if not dxssomated

" .. could have an. adverse effectan ,

. treatment, | SN "
..~ (if) Design and Operatmg Parameter
- Analyms For the 15 data points that -

. . achieve the EP regulatory level, the . -

~Agency has some design and operatmg
. data, for six treatment points from one.,

fac1hty that document the operatlon of”
* the facility.

- (i) Dlscussmh The Agency 8 best
. englneerlng judgment:is'that the EP

- regulatory level of 5.0, mg/1 for lead can

be met for the full range of California .

- List wastewaters’ contalmng lead In....

support of this position, the Agency -
points to theoretical solubxhty limit-of -

" lead precipitates, chemical prectpltatlon ’

- theory, and our knowledge of the

technologies available ta minimize the '~

" effects of:constituents in the waste that
can interfere with treatment -

-performance. In addition, the avallable ;

data does not lead us to another &
conclusxon

“In the case of the one; data poxnt that
. does not show achlevement of the EP

. system used, the Agency had no data 1to

“show that the treatment system was
_designed and operated properly.
_The Agency recognizes the lack of - _

"data on the full range of waste . L
... - ‘characteristics and design and: operatmg waste partiélés have had sufficient tlme '
- conditions that may affect treatment’
-+ effectiveness. Therefore, we are .
: "sohcmng data that would aid the
e‘xmportant v

Agency in: analyzmg treatment B
performance for lead in wastewaters A
escription of the' specific waste -
racterization data and design-and .

- ,operatmg data that the Agency needs

. can'be found in Sectxon V(E), Request ‘
for "‘Comments; .

-c:Data Ana]ySIS—Waste Otber tban o
Wastewater (i) Waste Charactemzahon'v

Analysxs As stated above in the data -
" summary, 90 of the 94 data.points show

_ that the EP. regulatory level for lead can -

- be achieved: Of the 90 points that v

. achieve the EP regulatory level, all

...reflect treatnent by stabilization. The
Agency ‘has limited information on the

- range of waste characteristics pertinent .

- to an evaluation of the performance of
~this technology. Most of the available

“* waste character1zat1on data thatare -

; important for.an engineering analysm

.. involve pther metal concentrations. ..
i For the wastes that were' stablhzed S0 -
that the'leachate met the EP regulatory

= level, the highest- concentratmn of lead

- -was 57, 600 mg/kg.

(ii} Design and Operating Parameter
Analys1s For the 90 data points that -
‘achieve the EP regulatory level, the -
"“‘Agency has some design and operating . -
data for four treatment points at four -
" facilities that generally describe the
_stabilizing dgent and ratio. of waste to
* stabilizing agent. :

(m) Discussion. The Agency s best -
-engineering judgment is that the EP -
regulatory level of 5.0 mg/1 for lead can
- be et in leachate for the full range of
Cahforma Lxst waste other than R

wastewater In support of this posmon,

~-the Agency points to-the faeility’s: ab;hty~

4o change the ratio of stablhzmg agents .

- to.waste quantmes asneeded to - .

- decrease moblhty of the constituent; tlns
-assumes that'an effectlve stabllxzmg

* agent'and/or.additives are'available. <! - X
Additlonallv, the: curmg conditions’ (e 8 -
..Jength of cure dnd ambient condxtmns),‘r_' -

can be controlled to ensure that the .

- to form a stable-treated. waste, - i
\Additiorially; the Agency’s evaluatlon of’.

" the available data would not lead us to -

conclude otherwise:

- For the four-values. tl{at do not achleve
;- the EP regulatory Jevel of 5.0 mg/1;, only

" two of them' have waste concentrations
hlgher than wastes: Which we show to
. achieve tle EP regulatory level {96,200 -

mg/kg. EP.of 938 mg/1; 63,150, mg/kg, EP .

. of 22.8'1ng/1). For the first point, the very
high:leachate value- (938 mg/1) indicates -
.thatthe stabilization process was- ‘not-

- well-designéd. In the case of the seoond

‘point, the unitreated coricentration - R

.- (63,150 mg/kg) is approx:mately the . .
same as-the ‘concentrationin a dlfferent :

- waste (57,000 mg/kg) that does achieve: R
the EP regulatory level..The Agency has ::

‘no othér waste characterization data on ;
- any of the four values that.do not "™
.achieve the EP regulatory level that .
.. would have us conclude the EP~ - :-;
regulatory level-cannot be achieved.

v

- Additionally, we.do not have any des:gn':‘ ' T

-and operating data thatshow the’ .

- stabilization processes for the four
- values that do not achiéve the EP .
) regulatory level are well designed and

operated. -

The Agem,y recogmzes that we lack
- data on the full range of waste
characteristics and design and operating:
- conditions that may affect treatment -~
effectiveness. Therefore, we are
sohcmng information to aid the Agericy .
4n analyzmg treatment performance for -
lead in wastes other than wastewater. ~;
"The specific Waste characteristics data

“and design and-operating data that the =~ .
Agency needs are described in Sectlon 7

V(E), Reque<.t for Cornments

,T"'BLE@»—_L..EAD DATA FOB_ .Wasr WATER =~

K Industiy

. Process
generating
-] waste

Treatment process |

"Waete:cha"ract:eri'za;ﬁoh_dat S

Parameter *

. data

o P Untreat-
‘ concentratlon oed!
i (rn‘g'll)

1 Total
(mg/ l)

Electronic &
p!ating.

Chemical -
precipitation,

- Oxl & grease

Lead concentratron-

Treated‘: R

1. Tota o
I(mg/l)‘gf

1900 Je2
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- TABLE 8—LEAD DATA FOR WASTEWATER-—Continued
Waste characterization data” | Lead cc:jncigntra‘tioh -
- . - - ata- - -
. Process 1 ] - i I
+ o gy p ] “Waste . s e ‘Untreat- | Treated - -
Sowrce A Industry 9‘?&3‘32“9 Treathp’t.Qrocgsgr codes® | . paameter . | concentration | -ed . [T
B T T (mgh): ot | Total
: E S . Total {mg/l)
| mgry | 97
w 4 . T s . e P EOR f R R - 1 . PO I ‘:‘ N .
Battory Lead battery { NAV | Femiteco- - | .NAV | Cadmium.... 240 4. 4751 - 0.01
manufacturing. manufacturing. |- precipitation. C i Mercury e 7.4, el T e :
. 1 - - R '} Nickel...  1000. ;
Envirte [2] TSDF NAV .Chemical F006 | Zinc R 13 IR T 2427 - >0:.04
‘ precipitation D003 | Hex. Chrom 0.13,....... | L
Filtration.” - - "~ |'K082 * | Chromium............] '831...... N ER
‘ ) ) :Copper. 217 !
Nickel.... | 669 -
’ Oil & Grease........ 573 o o
Envidte 161 TSDF NAV { Chemicat" 1F006 - 1 Chromium - ] 28 +186-| - ~<0:01
‘ : precipitation K062 Cadmium. - | 617 O FE
Filtration. | D003 Copper 137 Hoaent o
. . Zinc 135 Lo
~ | Nickel .82
‘ | - o S 1 Oit & greass........| 322 o v
Envirite 31 TSDF NAV Chemical - | Foos | Cadmium 110 <108 "~ <0.01
: precipitation J K062 1 Hex. Chrom..........| 769....... R
Filtration. | D003 Chromium | 2314... > o
- D002 | Gopper. 72 b
. | Zine..... 174 S
: S Nickel... 426........ e
. : ) _ : o 1 Oit &-grease.........| 1135, - b e
Bhattacharyya, et | Nonferrous metal |'NAV “|: Sutfide and lime - " { NAV CAISBNIC wivvveverersorse] 128 mrssisiiiiivenrionsed = . 78 [ -~ 0.2
al. [2]. production, : precipitation. o Cadmium ...covreied| 140 , e f e
' o co A B Mercury .....ioiee] 0.8 S EE
Envirite 141 TSDF NAV Chemical F006 - { Cadmium..............{ 13 64 { <0.01
1 precipitation K062 - | Hex. Chrom..........| 893. SR MR
" Filtration. D003 Chromium..... 2581 C
. D002 Copper. 138 .
: Nickel | 471 :
Zinc 116 o
| 1. Oil & grease........4 28 B o
Envirite-[4] TSDF NAV Chemical F006 Cadmium... 410.... T B4 . <£0.10
precipitation 1 K062 Hex. Chrom 807 B
Filtration. 1 D003 Chromium W] 2279
. . . 1 D002 = | Copper oo 138 niniic
{ | Nickel o] 70 s o
‘ . : : Oil & grease.......} 54...is; T A
Chom Pro inc { NAV NAV Chemical NAV ' . | NAV | NAV ! 324 - <05
. precipitation : g . | R
Filtration. N : , -, o
Battory Lead battery NAV " | Hydroxide . - 1 NAV 1 NAV . 2 NAV L 801 o117
manufacturing. manufacturing. ) precipitation, ' \ ) L Aw S
R A Sedimentation. . ‘ - e . ’ '
Enviite 11 TSDF NAV Chemical - | FO06 . { Hex..Chrom L) 917, . - 18 ] 0.01 .
Co precipitation 1 K062 Chromitm.............| 2236....:5.... I T
Filtration, D003 | Copper. 91
. Nickel L 1414
Zinc 71
. Oil & grease 14
Motal Finishing . Metal finishing ......... NAV |-Ghemical - -1-NAV NAV NAV 97 - 044
Dev. Dnc. precipitation : L
Sedimentation. - ‘
Motal Finishing - | Metal finishing........... NAV .| Chemical NAV NAV: NAV...... .. 841 010
Dev. Doc. . ' precipitation . - | o o : ‘ ‘
b Sedimentation. - S : b
Metal Finishing Metal finishing ... NAV Chemical NAV NAV. NAV ..... 69| - ’<‘0,1' .
Dev. Doc, precipitation : AP ERE N BTN
. SGdimentaﬁor}' [ TR en e e ] Ce e e o
Metal Finsthing Metal finishing-..........; NAV Chemical "1 NAV NAV NAV i T B89 =017
Deov. Doc. : - . precipitation : . . o N T
' Sedimentation, -
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e —TABLE B—LEAD DATA FOR WASTEWATER—Conhnued '»- R BN P

B I T Waste charactenzatlcm data | ‘tead c%nczentratton»;
T - : — —. ata

b Ingistry’ genefa ing. |-Treatment process {19391« . Ll
LT Twaste | T codes® | parametar

0 L unireats 't'r'réatealf
ed,  f——m

A T 1 Totar”
| oy | e/

Bhattachagyya,at. Nonferrous’ otal (NAV. .. " | Sulfide and ime | NAV.~ - o Arsenic ...
‘ a [1] productnon U D . precipitation.~ |- - Cadmium
S T -,t.v T 3 . HEalt SRS SRR RS PSR, _Mef_CU"Y
*’See Section V(C)(10) for Data Soumes ‘ P R

. aWaste codes as reported in source
NAV——Not avaslable o

"

b Q-:fTABLE,'Q,%hEAD DATA FOR WASTE OTHER THAN WASTEWATER - "=,

.

S Lo Tae 2 Waste éharacterize{tioﬁ data, |- i v Lead concentrahon data

L " |- Process |- ot Waste | - 1

: Source - |- tndus‘;ry« generahng T{,?gég‘fsm, "é\;%ség Lo o Untreatad Treated
Cor | waste e T . Parameter - 7,99"“?3!“(‘%"9"» Totaf \EP-Tox ot | EPTox L

i : ‘ R O (mg/kg) ,(m.,g/l), - (mg/kg)- (mg/i) S

OBlen] OBlie] OBl Stabmza-; NAV o CBlirred Bl 96200 | NAY
0T ] NAV ] NAV, 'jsl‘tgg,?,‘m_‘i | 06| Nickol i 4 .
OBl.rir] OBl J OBl i 'Siggur‘.'z57 nav OBl ] B 50500

BN

) 9@8’

] B\F_stée!.... EAF ;steéi_ Stabmza-. KOG*J; ':CadvmsUm:.;;..'... 200ppm...38000 R Y
T e | produce dion, . - | T Nickel .icoiivin,ed S

eesdan sgerans]

coof CBlsnin] CBl i ~Stabmza- | NAV...| CBlic| CB ot 35600, - | NAV.
; o - T ] o ' o ;
.| EAF st_eel wie EAF steel - Stabaglza-
B Stion,

.......

RSS! I o - | RFEH s Stabiliza:
E : I IR . tion.. .. |-
CBliiinnniionsii CBceecisiiini i CBl o, Stabitiza- © |
N R tion.
~.CBI crivon] OBl iuurisuitniin] CBlincivrticnn.| Stabiliza:
Lo TR tion. -
CBL.... sl CBlLiviinnild CBI.. .| Stabiliza: "
T e ] tion, - N DR Lo
1920 wennee| NAP L Synthetic - - {-Stabiliza- " NAP.......| Barium.........0.. 6600 mg/gk ....... 8820 1 ¢
e .. 1. -waste.. .| tion. A 0| Cadmium 10300 mg/gk... 4
I AR LN Chromium.......{ 10900 mg/gk :
11300.mg/gk.....
111100 mg/gk....
.} 3900 mg/gk.....
.. 12000 mg/gk i
: R , S . Selemum ........ 7600 mg/gk C
. CBluiinnzi CBI - CBI.. | Stabiliza-. .| NAV......| CBl.iiaivicf GBI 7911
B R - Lot v e tiom b - St o -’."" . - R & - RS
OBl sivueedd CBluiivreriven CBI.. | Stabiliza- . .| NAV HL»C‘BI iietmin] CBl oo 7000 -
R U R AU SIE T U ' AU A U I B FURTT
CBl.uviiiiinins] CBluutisiowirn| CBILii Stabilizas | NAV.....| CBl...iiciiiin]. CBlaui i 6450 - A\
Y CBJ{: wive] CBlLinini CBl.iiivnnsid Stabiliza: | NAV........| CBI creviencd CBliverievnnninienniionnd] 6260 RS
= . i < L o tlon . e 'r: L R : - N A - L
CBluvvnnicsiiind CBlLiifiiiil OBl ,,‘Stabmza- S 'NAV........ CBl......oomrer| CBE.. e 6260 .

) - . " Mercuty.
. ; R ) - Jds . L {-Nickel.
: R oo ool | Silver...
T . R R | Arsenic...

CBIL..ihnin] CBln
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TABLE 9.—LEAD DATA FOR WASTE OTHER THAN WASTEWATER—Contmued
| S 1, i Waste eharactenzatlpn dat_a 1 o Lead concentratson data T
' | . Process |- W ' T T
Source - Industry ’generating 'Tlr)ezoaérg:snt .\é\(l)a‘zjség - ) o o Untreated ) _ Treated
waste > | P00 | Parameter | Conoentration | | rorar - | EP-Tox | Total | JEP-Tox -
“ (mg/l)_| (mg/kg) | (mg/l) -
cal cal.. cBl .| Stabiliza- | NAV...
o 1 ftion. T[T
c8i cBl cBl.... ‘Stabiliza- NAV.......
. -1 tion.
cal cal CBI: Stabiliza:
. \ ] " tion. B
csi cel c8l....... Stabiliza-
. ok tion. = . .
192% NAP ., Synthetic ,Stabmza- NAP........
. waste. IR tion
"1 Arsenic ......
— I Selemum .| 4600 mg/kg
CBl.. cBl CBl. -} Stabiliza- NAV........ CBl.... cBl ‘
-} tion. B )
CBl.wcut csl, - CBI | Stabiliza-  ['NAV....... cB|= . CBl...
‘ tion. L S
(o::1] cBl CcBI Stabiliza- " | NAV........ GBl. .| CBlL..,
‘ tion. S ‘ e
cBl .| CBI CcB! Stabiliza- - | NAV........ *CBI i) CBL..,
‘ tion. . ' e
cBi cBl cal Stabiliza- - | NAV........ cBl cal
. : . tion. T
CBlucnmineed CBliiiciinndd Lo <L J——— Stabiliza- - | NAV..,.....| CBL... CB!
. : . ' tiQn. T R B .
csl cBl | CBI. - Stabiliza- NAV ....... (0}:1] CBI,
T . tion. :
cal csi CBl .. Stabiliza- | NAV....... CBl.... cBl.,.,
) tlon e o o
HAZCO®......J NAP.........| Synthetic S(ablhza-.- NAP........ ATSERIC .couvyennnrf 2267 MG/KG
waste. | “tion. 7 Cadmium.. 1020 mg/kg
| Mercury. o
Selenium... 599 mg/kg ........ .
- | Waste lube | 858000 mg/Kg ..
1 ol - | 565000 mg/kg..... .
Alcohal. 87000 mg/kg..... -
- : . ‘ Water.... vt
CBl... cBi | GBI, Stabiliza- NAV....... cBl -CBI 1820 0.08
. . ﬁon. 7 . ' AT e
CBLuccvuonireersen cBl OBl vevyyeonnnn| Stabiliza- | | NAV...... cBl cal ig08 .. | 0.24
. tion. ] . S L
csl cel CBI: Stabiliza- | NAV....... cBl | CBI .1 1725 1.05
ook o . tion. AR o A
CBLucicrniinnad cal cBl. Stabiliza- NAV....... (o:2]] CBli e 137077 0.39
Co tion. ' e R et
cBl cai c8l. Stabiliza- | NAV....... csl CBl..iinenrioiie] 1360 143
tion. . { v P TR § .1, E
C8l.. CBi CBl .| Stabiliza- | NAV...../ CBI .cBt i 1300 - 1.7
. i tion. . . P RIS B R
(032]] cBl cBi ; Stabiliza- NAV......d CBl..ccresevrnnnee| CBL.. 41185 . "0.29.
- tion. S T P o
192% NAP Synthetic: Stabiliza- | NAP...... “Barium.. 0.08
waste. . tion. ) -{ Cadmium........ .
‘ . Chromium....... 1710 mg/kg
i Mercufy ..........| 1060 mg/kg _
M Nickel ... ...| 1360 mg/kg.... \
: Silver..... ...} 290 mg/kg
t Arsenic ..........| 1100 mg/kg.......| - ‘
‘ - i Selenium .....>} 750 M@/KG.osea . | o ) .
cBl csi CcBi Stabiliza- NAV........ GBI CBl 1049 NAV........ NAV....... 055 -
tion. ) ‘ : S
CcBl .4 CBI csl Stabiliza- NAV.. CBI .4 CBY .| 800 - .| NAV.... NAV ... 1.41 -
: tion. oL o K o ‘
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TABLE 9 —LEAB DATA FOR WASTE OTHER THAN WASTEWATER-—Contmued

; Waste characterrzatton data .

e ﬂla'a‘d ;conz;enfratioh-data i
Process L T

generatmg
. 'wast

| Treatment |

- CBlauprinivon GBJ i| CBI....osvilic] Stabilizas - : CBlviiniiinn] 663
CBl.ic....: i OBl Stabiliza: * +F - NAV ..l CBLL. i haial: CBlunnnin i BT
; T SRR I - KOS R : R A P
| CBl..iiiitaic |- Stabilizas - | ‘NAV........ CBl..civiininn CBL..: wivee| 1 596
P e S gtion oS C '
. CBI.. taenel. CBluivuniensiinn) CBI L. Stabjliza- . | NAV........ o= PO CBl...... 87T /
L e Py N NUNRIE UM St S N e I
cal......  GBLcionenn| CBYLuuiuiinn. | Stabiliza: cBi e - 484
S s | tion) T . N ) N .
T CBliiiind OBFoiivssinns o] CBln . Stabiliza- - | NAV......] CBI creereszer] CBI L 7448
: X .| tioh. N R ' o
_ CBlnunnnniinnt] Bl iivivnaif CBLnar Stabiliza- % | NAV ..ol CBlicniivenii CBLL L i, 362
5 tion... |- . - A R I
CBL.iivninies| CBlciisionnnni| CBYL ' Stabiliza: " |- NAV ...c...| CBF........c. N 7= | IS -.360 . -l
: R DGR SUCPIE PR S -1 S IR R D S g
638.....cciviee. TSDF NAV.. | Stabiliza- . - NAV.......|-Nickel .o 201-314 ppm . 156~ -
oo R s s ptions DT Selenium..... 0.125-51.8 " - 334
Ces L ] TOG wesereeans S oppm.. -
Oil & grease...; 3.35-9.58 ppm S
UL 50%—184%.....,,»;' e
CBLi...... GBI wend 332

4 ,,,,o 62

©1.82% -

v 042 S

0365

. :',",* -0.41 L "-:,, ) 7‘.7,:

OBl CBloil] CBI .| Stabilizan

FUUTINCIES RN Rt B tion..
(o:]] " cBI e CBI...., Stabiliza-
AR S I S SRS (1 AN B
cel eies| GBI o CBlieeeeeanna: Stabiliza- * -
CBi i CBI, i GBI, .Stablkza- i -CBl.... «{ CBl......:. w275
AR o tion. | : R -

- CBI foorse] CBL.: CBl i .| Stabiliza- NAV........ CBIZ revesiieeenef CBI. serresnerienia] - 270

T EE ’ cton. - Lo - b R
548 . e NAV -] Electroplat- Stabiliza- F0086....... Chromium 138000 mg/kg. 269 -

I mg - tion.". {tot).. . - 15610 mg/kg ....... B
‘ T T I . h L O :Nlckel ............. :
CBl...ocooeessoni CBliiua, cBl. Stabilizas " | NAV ... CBLuvviiivtini] CBloroieein] 236
R L - ' iop. - .| . 1. B
CBi seen] CBLL........ CBI Stabiliza-. | NAV:......f CBliuvuuciiiepicneer| CBlLiinonil : | 229
| CBliiirenard] CBlevom ] CBI .| Stabilivas L[ NAV..of €BLsE ] CBYLL 228 - -

) . : S tion .o : o ] 5
CBI... it CBliviviconsesiid CBlusp, Stabiliza: - | NAV......-CBl......ccoei....]| GBI, " | 224 -
. B - TR “tion. - : T Lo
OBlLcerinesiyivgs| CBluiuiuuumenecd]. CBI .| Stabiliza«, -

L B BT | tion., - . ..o
192 i TSDF..ci NAV..............:| Stabiliza: - -
' 1o - tion.

033

f OBlvsov] CBlecirvsciien] 327 087

o OBl ] CBliivonii] 288 039

e T

03
Cosiin i

0.39-

043

N . :0‘35 o

o

{ OBliviiied OBlviseri . 216 . 035,

: Cadmxum..:..l..‘. 0141-310mg/ - | . - 0.12-. |
.| Nickel ........... 1. o T 204
PH i 30-1248 mg/ | o
1 1170 |

<006 .,

CBlivceceerionrand CBlaunnivnnien] GBI Stabiliza- -
o - .- tion. - L . . Sl
© CBlaiiiniiind OBl OBl id Stabvllza- NAV..... CBl......i.....l)| CBlLi.... feinf <198
’ © - ton.. {7 1 ) AP .
' CBi R N 2 CBl......; Stabiliza- NAV.....; CBl..... CBlL.viaeinenas 190.-
et e R tion,. : E L
CBl.vcooierriien| CBI..cc cBI Stabiliza- | 1
L e T N - tion.. .|, -
ot CBlsiiis] OBliievlitif CBH .ol Stabilizac. |-
T L Ll T tiome e A P L B £
- CB.. soeeinl CBlicitecind CBliuiigennncs Stabnllza- | NAV il CBlunviivienied: CBLuiiuiaanns, ol 1817
S oo T tiop. VTN U PR B
¢ CBlipiibind CBlyiiiiniea] CBl.cuviivi,..| Stabiliza-. | CBlinenivind CBliciiiiniinin] 180
R : s o - tion. - ’ R

OBl OBleiiod CB ] Sz | NAY o] OBliisii] OBl 180

i CBlemmienii] | 208 035 -

0847

CBlurvrsvoees] CBlevsin] 186

o OBl ) CBLLilit £ 1827

tion..
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TABLE 9.—LEAD DATA FOR WASTE OTHER THAN WASTEWATER——Contmued

bl ' . Waste chgractenzatson data’ o Lead concentratnon data . '
Source Industry gg:ggﬁzg | Tréatment | Waste T R Untreated | .- Treated ‘
waste pr:oces‘s“ ~9°d?sn Parameter | Concentration |- Total | EP-Tox | Total :| EP-Tox
- 4 i I | .ma/kg) | (mg/h | (ma/kg) | (mo/h
CBluvumurce ] GBI csi Stabiliza- | NAV v GBIl o] CBL ] 168 2 | NAV -] NAV.cf o 04
ol ’ tion. S o Y o
5= -e— TSDF ‘NAV...cioo.in| Stabiliza- .Chromium....... 1527 mg/kg ....... 165 1 NAV ...l NAV........ IO T B
: ‘ tion. Nickel ...ccooeveees 2020 mg/ kg ...... o : : B '
L - 5 3| ‘ "
CBL cal cal | Stabiliza- = N = LA NAV .o NAV . -
. . : S| ton. . ‘ I I e o
CBl.... cBI €BI........ Stabiliza- © | NAV........| CBI CBt.. 0.16
cBl CBI CBi... Stabitiza- | NAV......| CBI reveeen] GBI 160 .. . . 0.34
. ] tion. | e N
cB1 cBl cBI | Stabiliza- | NAV....... CBI....... GBI ] 189 0,06
. : tion. " - L - oL P R B B N ) i :
c8l cel csl Stabiliza- | NAV........| CBl.ueuiiiecnn| CBI ] 157 T NAV ] NAV.L 03
' - tion. : TR e L e T T
548 NAV Electrop!at- Stabiliza- F006....... Chromnum ....... 16700 mg/kg..... 151 ‘NAV.....;-NAV.... - 084
ing. tion. - | Nicket ..oveeereene 5050 mg/kg....... . [ TR B
cal cal cal.. Stabitiza- | NAV....c.. CBl.crrrerrnnic| GBI | 144
{  tion. R | PPN TP
548 NAV Electroplat- Stabiliza- | F006....... Chromlum ....... 15600 mg/kg....| 144 SN
ing. | tion. NERRRR - p— 5700 mg/kg.on . 0 e
cBl cBl cB! Stabiliza- | CBI.., cal oererine] 1389
- . i, t(on e e : TS (RN [P
cBl 4 CBI cBl Stabiliza- - A CBL.. . cBl.....] .
' . . o B T PR N tlQr] N o R R
csl csl.. CBl.cvrrrogenens] Stabiza- | NAV o] CBlvriiictslurrand CBlccrc
- , ction. . e TP S
csl tererd CBlvnrrasrerer] CBl e Stabmza- NAV....... CBlcoirinnne] CBluan
o o ‘ tion. T o ST
CBi cBl CBl.., .| Stabiliza- .| CBI CBl.......
' tion. ST
cBl cBil CBI ... Stabiliza: - CBl.........: CBl........
1 tion. ~ R
CBlivoeies csureed CBI CBt, 4 Stabiliza- CBI. e CBLL
‘ : tion. : o [
cBt - CBI CcB1 Stabitiza- NAV.......,} GBI cBl
j tion. . . S
CBluccessssnnieng CBI CBI .| Stabiliza- NAV........| CBl....... cBi .47 -
- - tion. L ‘ I S o
CBl...uuercerrocsn| CBI CBl eerrcrrseeer| Stabiliza- " | NAV oo CBlvvrevrereine] CBlreriinneriorioet 108 053
1 tion, o N I AR .
CBlucenisriseens csl CBl.... Stabiliza- .| NAV......| CBL... ‘cBI.. 108 a2t .
c tion. N R S P :
cBl | CBlwvscrionnd CBY .| Stabiliza- | NAV........ CBH....... [o]: | IO § 1o‘ia T 0.53
CBl..... CBl..... CBI. | Stabiliza- | NAV.......| CBI.. cBl. o} 104 T NAV.LLL NAV: 0.23
hon ' I B O T S
* See Section V(C)(10) for Data Sources ' ‘
aWaste code reported in delisting petition. v
* Data represenis bench-scale test.
NAV—Not available. .
NAP—Not applicable.
CBl—~Confidential Busmess anormatlon L o L e e
5. Mercury o | : facilities. Of the five data points, all " data for'treatment of mercury. All five ‘ o -
have mercury concentrations in the - . data.pointsreflect tréatment by
) e
ﬂfe‘ clljual; S:)l;g’l’sngnmthghti 1:%5\23 2?5 treated wastewater lower than the EP .~ . . chemical prempxtatlon -
mercu ig wastewater ffom four regulatory level of 0.2 mg/1. Table 10 ' The Agency has 102 data points on the .
v provides a summary of all available " treatment of mercury in waste other :
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than wastewaler from three facrlltles Of g

the 102 data points,-96 have mercury -
concentrations in the leachate from the
.+ treated waste lower than the EP
*_regulatory level.of 0.2 mg/1..-Table 11
“provides a summary of all available;
data for mercury in waste other than -
wastewater. Of the 102 data points, all
reflect treatment by stabilization.

b. Data Analysis—Wastewater. (i)
Waste Characterization Analysis. All
data points reflect treatment by -
chemical precipitation. The Agency has’
limited data on the range of waste

"characteristics pertinent to an- - -
- evaluation of performance of this-
- technology. Most of the available waste

characterization data that are important .~
- - for an engineering analysis mvolve other.

metal concentrations.

The treatment data have -a maximum
influent concentration for. mercury of 110
mg/1. Our review of the literature
indicates that untreatéd wastes may
have concentrations as high as 132 mg/

1, comparable to the maximum influent | -

. concentration contained in the data set.
(ii) Design and ‘Operating Parameter

' ~ Analysis: The five data points were .-

generated by four different facilities that
employed chemical precipitation -
technologles The Agency hasno -
available design and operating data for .
-any of the treatment facilities.
(ur) Discussion. The Agency s.best- - -
- - engineering judgment is that the EP-
*. regulatory level of 0.2 mg/1 for mercury
. can be'met for the full range of . -
-California List wastewaters containing -
mercury. In support of this position, the -
" Agency points to theoretical solubility
limits, chemical precipitation theory,
" and our knowledge of the technologies. .
*_available to minimize the-effects of
constituents in the waste that can
mterfere w1th treatment performance

. -regulatory levels, the treatment data
- reflect d maximum untreated level for
-mercury of 3,720-mg/kg. - . :
(ii) Desrgn and Operatlng Parameter -

- Analysis.-For the 96 data points that
_ achieve the EP regulatory level, the -

Additionally, the avarlable data would -

- 'not lead us to conclude otherwise:

* All five data points show that the EP

- regulatory level can be achieved. Based

on available information, these data

" cover the range of mercury
" concentrations that the Agency would

‘expect to be present in untreated’

. California List wastewaters. The-.
* Agency Tecognizes the lack of dataon
‘the full range of waste characterlstrcs

and: design and operating conditions.
that may affect treatment effectiveness.
Therefore, we are sohcrtmg datd that
would aid the Agency in analyzing

“treatment effectiveness for mercury in
_wastewaters. A description of the

specific waste characterization data and
design and operating data that the
Agency needs can be found in Sectron

. V(E), Request for Comments.-

. Data Analyszs——Waste Other Than

Wastewater. (i) Waste characterization

Analysis. As stated above in the Data:

Agency has limited information on the

-range of waste characteristics pertinent -
- -to an’'evaluation of the pérformance of

- this technology. Most of the available -
" waste characteristics data that are
. important for an engineering.analysis
“involve other metal concentrations. For

the 96 data points which meet EP

Agency has only limited design'and - ;

..operating data reported from two:”
. E‘facrlltles g s ,

TABLE 10. —MERCURY DATA FOR WASTEWATER

(m) Dlscussmn The Agency s best
engineering judgment is that the EP

regulatory level of 0.2 mg/1 for mercury .
-can be‘met int leachate for the full range -
. of California List wastes other than.- R
- ‘wastewaters; In support of this position, "

the Agency points to the facility’s ability’
to-change the ratio of stabilizing agents --
to waste quantities as needed to .
decrease mobility of the constituent; thls -
assumes that'an effective stabilizing .
agent and/or additives are available.-
Addltlonally,rthe curing conditions (e.g., -
length of cure and ambient conditions) -

* can be controlled to ensure that the :
waste particles have had sufficient time = :

to form a stable treated waste.

Addxtlonally. the Agency’s evalaation of .
- the'available data would not. lead us to

conclude otherwise.-
‘For the six data points that do not

aclueve the EP regulatory level, only one _'
-has a waste concentration significantly .

higher than waste concentrations shown -

he latory level. While
- Summary, 96 of the 102 data points show . fo achieve the EP regulatory leve e

that the EP regulatory level for mercury o

_.can be achieved. Of the 96 points, that
. achieved the EP regulatory level, all.
--reflect treatment by stabilization. The

limited waste characterization data are -
available, this waste is not shown to .
contain constituents much different from -
other wastes which achieve the EP - '

regulatory level. With regard to design © - .
" and operatior, of the system, there are .- v '
- no data available to show that the -
~ stabilization process for this pomt Was
" ‘well-designed. and operated -

The Agency | recognizes that we lack a
data on’the full range 6f waste ~ s

. characteristics and design and operatxon—' S
..~ conditions that' may affect treatment
- effectiveness. Therefore, we are.

sohcmng information to' aid the Agency

~in analyzmg treatment performance for

mercury in w:lstes .other than"
wastewater. The specific waste

"' charagteristic'data and design and

operating data that the Agency needs
are described:in Sectlon V(E) Request
for Comments.

“ ¢ Industry

Process
generating
. waste

- Treatment
" process

‘Waste charaCtertiation data -

" Parameter -

Mercury concentrauon

; da’ta
|

SR e .Untreated
_-Concentration‘; -

Total

(mg/l) (mg/l)

o ch battery -
 manifacturing/
. "1 " Hgo production.
Battery Manuf. | Zinc battery ’
Dev: Doc - | manufacturing.

. Battery Manuf. |
- Dev Doc

Lead t)attery )
manufacturing..

" Battery Manut.

Dev. Doc.-

‘Nonferrous metél
- _production. . -

Bhattach aryya, et
el [11.

'Sult” de .
B precrp|tat|on ..

Lime precipitation,

- Settling,
Filtration,

‘1 Ferrite co-- = -

precipitation.

“1 Nickel

: Sulfide and fime Arsenic

NV s
Cadmium. '

Cadmlum -

2.04 mg/l ’

.| 475 mg/l..
1 1600

Cadmium

‘35

- precipitation. L
) l ead

6.0

30021 ;-:,j I I

: Treated - ) )
Total .- :
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TaBLE 10.—MERCURY DATA FOR WASTEWATER—Continued

Waste characterization data | Mercury gont:éhtraﬁon
. al
Process S
Source * Industry generating Treatment Waste - ‘ " | Untreated { - Treated
waste process codes Parameter Concentration :
o Total Total
(mg/l) (mg/l)
Bhattach aryya, et | Nonferrous metal | NAV Sulfide and lime NAV Arsemc . 125 ‘ . . 08 0012
al. [2]. production. precipitation. - | Cadmium...... 14 : o
. Lead 175

*+ Sea Section V(C){(10) for Data Sources.
NAV-Not Available.

TABLE 11.—MERCURY DATA FOR WASTE OTHER THAN WA_STEWATER )

Waste characterization data - | " Mercury Concentration Data
Sowca* | Industry gg"ggggg Tlr;’agggsesnt ,\évoa(tjség N | Untreated _ Treated
waste Parameter | Concentration | yota) | EP-Tox |- Total | EP-Tox
(mg/kg) | (mg/h): | (mg/kg) | (mg/h)
192% NAP. Synthetic Stabiliza- ~ | NAP........ Barium.......... 6600 mg/Kg .......... 1300 ~ NAV........ NAV........ 26
waste. tion. - Cadmium..... 10300 mg/kg........ : o ' W
‘ : Chromium....| 10900 mg/kg........
Lead............. 8820 mg/kg..cveren
Nicke! 11100 mg/kg...c...s
Silver 3800 mg/kg...
Arsenic......... | 12000 mg/Kg o],
5 Selenium...... 7600 MG/KG erersonne] R T A :
csl cBl cBi Stabiliza- -~ | NAV.......] CBi...............| CBI 3720 | NAV...... NAV....... 0.09
tion. ’ S - - .
HAZCOS.....| NAP..............| Synthetic Stabiliza- NAP........ Arsenic......... 2267 mg/kg..cuee. 1752 NAV........ 1697 ....... 0.07 -
waste. tion. Cadmium ....; 1090 mg/kg.......... o ’ :
. Lead..uwmuennn. 1872 mg/kg..coveren!
Selenium...... 599 mg/Kg....ceunees
Waste fube | 858000 mg/kg......
oil. - 55000 mig/kg. :
Alcohol 87000 mg/kg........
Water ........... - ‘ P RV T
192*% NAP Synthetic Stabiliza- NAP........ Barium.... 18 MG/KG coerrersrsin] 1060 NAV........ NAV........ 94
waste. tion. Cadmium ..... 2400 mg/Kg ...’ 1 S .
: Chromium..... 1710 mg/kg
1170 mg/kg...
] 3360 mg/kg...
..} 280 mg/kg.....
1100 mg/kg... '
750 mg/kg..... ’ "
192°% NAP Synthetic Stabiliza: 3680 mg/kg... 600 NAV........ NAV........ 8.6
waste. tion. - 5500 mg/kKg... : )
...| 6300 mg/kg...
| WCT-To SRR 3580-mg/kg...
Nickel ....| 5810 mg/kg...
Silver 1760 mg/kg...
Arsenic 6400 mg/kg... )
Selenium......| 4600 mg/kg . .
csl cBi CBi Stabiliza- - | NAV........ CBI CBl 554.2 - NAV........ NAV........ 0.008
tion. : - : : : .
(o:21} csi csl Stabiliza- . | NAV........ cBl cBl 253 NAV.......] NAV...... 0.11
tion. S ’ :
csl CBl CBl Stabitiza- NAV........ CBl CBlI... . 243 NAV........ NAV........ 0.009
tion. : - . ' S :
csl CBl cBl Stabiliza-~ | NAV........ .CBI cBl oe| -105 | NAV........ NAV........ 0.01 .
- tion. L . -
cBl cBt CBI Stabiliza- . | NAV........ CBI cBl. 90 NAV.......'NAV........ - 0.002
: tion. . S . .
cs8l cBi CcBt Stabiliza- NAV....... CBI CcBi 84.3 NAV.......| NAV........ I 0.001
tion. : o R S . o
cat cBI CBl Stabiliza- | NAV.......| CB! CBl...... W - 649 | NAV....| NAV...... -~ 0.001
tion. - . . .
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~ - TABLE. 11 —MERCURY DATA FOR WASTE OTHER THAN WASTEWATER—Contmued

AR 0 .7 | - Waste characterization data b Mercury Concentratlon Data- .

: : Brocess
- Source *- Industry | generating
- . - ;waste

Treated ! .
. Parameter. | . Concentration. - o 'Ehfox Total . EP-Tox.
f o S (mg/kg) | «(mg/t) | img/kg) { (mg/l)

Treatment | Waste | -~ . © | 'Untreated
process | codes y )

OBl i) CBl o CBl ivhurnien Stébiliz.a'-, | NAV.oi] OB i Lor 0. NAV......] NAV....| = 001
“CBl srirrerias] OBl ot s_éfﬁi?{za-' NAV o] OBl i OBl it 29 - |§Av.«...;..; fNAv,;;..ﬁ,L. 2 0.008"
CBI ] OBl o] OBl i Stggirr'{za-' NAV ] CBl | GBI ] 44 | NAVe NAV.L 047
OBl i OBl i CBl i étgginl{za- o NAV.c] OBl ivnisin] CBlivicr] 41| 1 el 120
CBlcvc] CB | GBI, s Stgginﬁ'za-' | NAV......{ CBI o CBlrmnrnn] 40
_-cal CBln| GBI .. St:gz?lza [ NAV......| CBI | GBI A a0
CBltiie] OBl ] OBl i s’tggﬂn{za;? NAV..co] CBl.rvnrnr] CBY.... a8
- cBl. o] GBI CB o Stggl?lza NAV......| CBI OBl it 35 ] NA , -
OBl ] OBl i) OBl i St;gi?i.za-' | NAV.c] OBI ] OBl ] 35 NAVNAV 003
OBl ] OBl ] CBl i Stggirﬁ'za-' NAY ] CBL ] CBllposnn] 94| RV NAV...| 005
CBl ] OBl ] OB St;gi?i'za- | NAV.:. Bt OB v 88 [ MAVL NAV.f 02]
Bl ’cv:ltlall ] CBl Stggirﬁ'zaQ | Nav.....,| cai | OBl ] 82 MAV ..... NAV... 01
" CBl o] OBl il GBI ,Stggi?i'za-’ | NAV ] CB ] OB 8t | NAV.. NAY
CBlcierrn] OBl ] OBl i s:ggu?lza | nav.... OBl o] OBl 29 | NAV NAV.....| = 0.04
:st‘ i OBl i GBI Stgg:?tza : "NAv....'...f CB_! e CBI . 29 s n?lgv"."..‘ ..... NAV -,011{.'
{OBl ] CBl ] OB ] Stabllzas NAV ] CBlccprns] OBl © 28 NAV NAV..if 0417
CBl iviueti| CB . 2 CBl i Stggirl‘i’za-bf NAAV..‘..J.V... CBl i { OBt 2548 r\!A\{.;Q..;.; NAVt.....;. 00088
- CBI: cBl ] OBl Stgg;rx‘{za}’ | NAV. o] Bl it OBl 25 NAV ........ -NAV;....;..‘ ;. 0.02
OBl o] OBl ] OBl A Stggmza | NAV ] CBl ] CBlLiiniiia] 247 NAV Nav.a 003 .
OBl ] OBlions] CBl i s't;ginli'zai-' | NAV.co ] OBl i OBl ] 28 N'Av NAV..] 008 -
OBl ] ©BI i OBl s;g?n'za-‘ | NAV......| GBI .| GBI - 227 | Nav.. Vo
CBY ] CB ] OBl i :Stggirl‘i-z'a-v A NAV.. | GBI ] OBlernn] 22 .
o T ca: i OBl Stabiiza- | NAV.....f CBI ] CBL. 21| NA
Bl oveicron|-CBY.. ] €Ol "Stgglrlilzna-',," NAV......| GBI, Bl 21 NAV NAV....| o2 |
OBl ] CBl o] CB Stgglnllza [ NAV 2] OBl g OB 20 " VNTA\{ ..... o NAV...o| o.vo,éi
* OBl o] OB o] OB i s:éfﬁﬁ'{za- | nave.. oai e vCTBI S— - R NAV NA\:/.....;'.V.,,,' 0.197 -
OBl i OBleeni] EBl 3“‘St28?h'za-,, | NAV o] CBln] CBlin] 18 | NAV] NAVL]
CB o] O] CB 'Stggnrl’.zal‘*; NAV.......| CBI.: CBl.iniin] A9 ‘
. CBI.. CBl o] OBl Statss. NAV 2ol OBl eene] OBliviomims] 19 NAY v NAV o] 0,08
CBl ] OBl ,(i}B_l,-r' . _'Stggirl‘iza-,: NAV.....| CBI.........| cal... W18 | NAVLLL AV, “009..

‘002, .
018

002 -

©0.05

0011

009 T

0.14.

0.11. -

008

© 008 -

. N A tion. . | - S : . .

cBl .| cB CBlcvvivivnnd Stabiliza-" . | NAV......| CBI...ioo| CBI : 18 [NAV...... NAV...... 0.13

CBI.......... CBi..............| CBi .| Stabiliza- ~ | NAV........ CBlI....cceiceene| CBlL....... - 18. NAV....| NAV...... 0.02
R : ST o, - i N B . : AR :

CBIrecicrrse| OBl iverinneecf OBl ienrivnin| Stabiliza-. | NAV..c....| CBI .2 CBI...... 17 NAVLLLNAVLLLL, 014

" tion, -
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TABLE 11..—MERCURY DATA FOR WASTE QTHER THAN WASTEWATER—Continued -

‘Waste characterization data | ‘ ‘Mer‘c:ury Concentration Data’ o
Source * 7 Industry gg{.‘%f,gfi'ﬁg Treatment | Waste » ' . Untreated | - Treated | ‘
waste process | €0deS | parameter | Concentration | 1o | EP-Tox | Total | EP-Tox
o (ma/kg) | (mg/) | (mg/kg) | (mg/l)
cst cst cBi Stabiliza- NAV.....| GBI ol=] IR I I NAV....... NA\YI‘ ........ 009
cai cal cal Stabiiza | NAV.... GBI CBl...., 16 NAV.of NAV.....] 021
cBl cal cBl Stggirl'{za- NAV.......| GBI csl 18 NAV oo NAV..co|  0.08 -
csl cst csl Stggirx‘{za- NAV......| CBI csl 1522 LNAV,‘ ....... NAV....... 0.0087
cal csl cal St;girn'{za- NAV.......| CBl CBl o 14 | NAV....|NAV...| o012
cal cal cal Sttal'ginli.za- NAV.......| GBI CBI.... : 14 NAV o] NAV ] 0,02
cal csl csi stggi'?i'za- NAV..oc.| GBI o csl v 186 | NAV.o NAV.f - 0,0165
cst ca cBI Stggi?iia- NAV ccve| CBl cosvsnrrnn] GBI ol 12.83 | NAV.o| NAV.....| - 0001
csl cs ca! Stgginu'z'a- NAV...... GBI OBllrivmrnn| 12 NAV..o] NAV......] | 0.00
cal cal cal St;g;rl'{za; NAV.......| CBI cBl... 120 | NAV..o NAV.....) . 008
cal cel cal stggirl'i'za- NAV oo Bl ererrierr] OBl 42 | NAV...]NAV...| 005
cal cBl | cal Stggi‘;{za— NAV.......| CBI Bl 12 | NAV..o NAV ... 0.1
cal o1 o - B -s:;gi?{z‘a- | NAV . GBI cal S { NAV . NAV..f 01
c8l... CBl o GBI sxgg:;ma NAV.......| CBI cat S| NAVe) NAV.. L 007
cBl cat CBY o sa;gi?{za- NAV.......| CBI | cal 1 | NAVer NAV....0 0.03
cat cBl CBI o Sttal.gi'l‘i'za- NAV ...o..| GBlorrsenie| GBI | _10.-4ﬁ NAV o] NAV.icf | 00178
cal cst cal St;gi?{za- NAV.......| CBI csl ’ 103 | NAV....|NAV....| 0006
cst csl cai St;ggfza- NAV.......| CBI CBI.. .10 NAV covef NAV....cf - 0.08
csi CBI ... cBl Stg.ginli.z'a- NAV........ cal csi o) 10 NAV oo NAV..cr 004 .
cal cal cal Stabiiza- | NAV.....| Bl | car 10 | NAV....|NAV....[ 09
cal | cat cal Stgga?{za- NAV......| CBI cB! ' 10 | NAV.onf NAV...... 044
cal cal cal sx;gi?i'za- NAV.......| CBI cal o 84 | NAV.e NAV..|  0.002°
cel cel cal Stg_g:?{za- | NAv......| cBl cBl 038 | NAV. .o NAV..ccn. 0.0104
cal cBl.... cal Sttafginli'za- NAV o] CBl o] CB s 88 | NAV...|NAV....| 00085
csi cs cal Stgg;?{za- NAV.......| CBI cBl 86 | NAV....|NAV....|  0.0096
csl cst csl Stggi?{za- NAV.......| CBI CBlun. | 85 - | NAV...| NAV....... 0.0095 .
cat cal ca! St;gi?{za- | NAV.......| CBI Bl 808 | NAV . NAV.f  0.0109
csl cel csl Stggi?{za- NAV......| GBI | cai 8 | NAV....|NAV... ©0.03 -
csl cBl cal sx;ginn'za-, NAV......| GBI CBl.... ] 8 NAV o] NAV 009
cBt 2] cBl ‘Stggirl‘i.za- NAV ] GBl o] CBI B NAV oo NAV o] 0047
cat cal cal St;girx]i'za- NAV.......| CBI cBl 81 | NAV. NAV.....| 0045
cal cal ca! Stgggi}a- NAV......| CBI.... OBl o] 79V | NAV sd NAV 0.0013
cal cal cs Stggi:lz{za- NAV.......| CBI cal ) 732 | NAV....|NAV...] 00019
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e A -TABLE 11 ~~MERCURY DATA FOR WASTE OTHER THAN WASTEWATER—Contmued

L

Process

generating '
T} waste-

S e end

Treatment - /
© process: ..

T

{; -Waste cha(actenzatlon data

e :«wMercun‘/;COnEentratiQn Data. .

& Paraméter :

. - Concentration

Untreated ;| -~ .

f
t

. ;Treated .

© Total "
" {mg/kg).

EF" ox |
(mg/t) .

Total | EP
{mg/kg) |-

- Stabiliza-.. - | R

Bl .

7:28

tion.. ]
. Stabiliza- ' |*
- tion.
Stabiliza- -
-~ ton.. - -
Stabiliza-
" tion.
Stabiliza:
tion.
Stabiliza- -
tion.
Stabiliza-. [
tion.
Stabiliza-
tion. = |
-Stabiliza-:: . | A
: tidns N
..| Stabiliza-
= tions L
Stabiliza-
tion.
Stabiliza-
dona, .-
Stabiliza- i
- otion.. |
Stabmza-.‘
1 .tion, v
Stabmza~
. tion.
Stabiliza-
tion. -
Stabiliza-
tion. . -
Stabmza-—' ;
tion - L
,S»tab:rhza;‘ H eesins
~ton. U T
’Stabiliza7 A NAVLLL
DR Ml (T | T I
Stablllza-'
" tion. e
Stabiliza- -
1 tion.
.| Stabiliza-
B [+ R
Stabiliza- . .| N
t:on )

Gl e

J cai ] - B
| ca
.| cBl
| CBlLi
| cat

| cat...
CBI.....

.| CBI

CBi...

2 cai

wf GBI

OBl i
: ,‘ csi

Bl
.| cBl. ..

] GBI
| CBL..

B,

sl

.J.cBi

.|-cB
{ OBl i) €
xs:‘m

POl B

N o ——

| CBI.....

* See Section’ V(C)(1 0) for Data Sources.
- » Data represents bench~sca|e test ’
- -NAV-—Not available.
- NAR—Not applicable.:
CB!—Confldentlal Busmess tnformatlon

h ‘6 Nxckel

a: Data. Summary The Agency has 35f d

s data points on. the treatment of nickel in
wastewater from 25 facilities. Of the 35
~. data points; 34 have nickel

‘concentrations-in the treated .

wastewater lower than the health- based -

- value-of 50 mg/1. The treatment

>was chemxcal,preclpxtatlon Table 12.

C e

provides-a’summary of all available -

-~ dats on the treatment of mckel i
wastewater :

- The Agency has 40 data points on the

o treatment of nickel in waste other than
- ‘wastewater from six facilities. Of the 40"
- data points, 38 have nickél lower than
... the'health-based prohiibition levels of 50
technology -applied to these wastewaters -

mg/1. The treatment technology applled

o to these wastes was stabxhzatlon Table -
- 13'provides a summary of all'available -

- data for mckel in waste other than

o wastewater :

b. Data AnaIyys—Wastewater
(1) "Waste Char actenstchnalysns Of

o the 34 data points that achieve the ..

- health-based prohibition level, all. reﬂect ‘
.. treatment by che; mIcal precxpxtatlon “The: -
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Agency has limited data on the range of
waste characleristics pertinent to an
evaluation of the performance of this

technology. Most of the available waste

.characterization data that are important
'for engincering analysig involve other,
melal concentrations,

The treatment data have a maxnmum .

influent concentration for mckel of
65,000 mg/1. As stated in Section

V{B)(1), high influent concentratlons, per’

se, do not adversely affect treatntent;

however, high metal concentration, often

indicate thal the metals are complexed
in'solution and complexed metal -
compounds, if not dissociated;. could .
have an adverse cffect on treatment. -
(i) Design and Operating Parameter
Analysis. Of the 34 data points that
_meet the health-based prohibition level,
the Agency has some design and
‘operating data for two data points from’
two facilities that document the - -
operation of the treatment system.

.. performarice for nickel in wastewater. s

treatment such as oil-water separatlon ‘
and/or emulsion breaking.

. With regard to our analysis of the
design and operation of the treatment
system used, the Agency had limited
data to determine whether poor design
or operation cantributed to the failure of

the system to achieve the health- based .

" prohibition level.

The Agéncy recognizes that we lack
data on the full range of waste® : h
characterization and design and
operation conditions that may affect
treatment effectiveness, Therefore, we
are sohcmng informationto aid’ the e
Agency-in analyzmg treatment * '

The specific waste characteristics data *

"+ and design and operating data that the’

Limited design and operating data'are .-

available for the data point that does
not meet the health- based prohibition
“level,

{iif} Discussion. The Agency s best

engineering judgment is that the health-- ‘

« based prohibition level of 50 mg/1 for
nickel can be met for the full range of .
California List wastes containing nickel.
- In support of this position, the Agency
points to the theoretical solubility limit
of ni¢kel precipitates, chemical

precipitation theory, and our knowledge ‘

of the technologies available to -
minimize the effécts of constituents in
‘ the waste that can interfere'with
treatment performance. Additionally,
the available data would no} lead us to
conclude otherwise.

In the case of the data pomt that does

not show achievement of thé health-
based prohibition level, the Agency
looked at the waste characteristics and
treatment design and operation to
determine why the health-based
prohibifion level was not atfained. The
only waste characteristic data reported
for this point was an oil and grease
concentration of 150 mg/1. This level
may have been sufficient to‘interfere
with the precipitation process; we would -
expect that oil and grease can be
effectively removed by prehmmary

Agency needs are described in Sectlon
V(E}, Request for Cohiments.

c. Data Analysis—Wasté Other Than .
Wastewater. {i) Waste Characteristics
Analysis. As stated abové in the Data
Surmary, 38 of the 40 data points '
achieve the health-based prohibition

level for nickel. All 40 data points reflecta

- treatment by stabilization. -
For the 38 data points, the Agency has
limited information on the range of
_waste characteristics pertinent toan -
evaluation of the performance of this.
technology; Most of the available waste .-
characterization data that are important -

for an engineering analysw mvolve other’

metal concentrations. :
For wastes that were treated to below |

. the health-based prohibition level, the -

' maximum-total nickel: concentratlon was”
. 65,000 mg/kg.

(ii) Design and Operating Parameter
Analysis. For the 38 data points that "
achieve the health-based value, the

Agency has limited design and operating ..:

. data for 10 data points from two

facilities. For the two data points that do ™

not meet the health-based prohibition
level, we have insufficient information
to determine whether poor design or .
operation affected performance

(m) Discussion. The Agency’s best

. engineering judgment is that the health-

based prohibition level of:50 mg/1 for.

nickel can be met in leachate for the full ©
’ ] "and design and operating data that the

range. of California List wastes other

_ than wastewater. In support of this
. .posmon, the Agency pomts to the .

s technology if not adequately rem’o_ved or _.ﬂ e

* , characteristics and design and operatron

- lf V(E) Request for Comments

* facility’s ablhty to charige-the ratio of

. stabrllzlng agents to waste:quantities.as--
needed to decrease the moblhty of the ?‘_
constituent; this assumes that an,
effective stabrhzmg agent and/or e
‘additives are available. Additionally, - "
 the curing conditions (e.g:, length of cure "
“and ambieit condmons) ¢an be DA
controlled to.ensure that the waste. i
. particles have had sufficient timeto )
- form a stable treated waste.. - oo
.- Additionally, the Agency’s evaluatio ‘of ;
the available data also would pot Tead ;
“us to conclude that the health-based .- -
" prohibition level 0f 50° mg/l ca notbe -~
achxeved Gl

In the case where the treated waste
leachate did-not achieve the- health- -
based prohibition level, the Agency _
- looked at the waste characteristics and
' treatnient design and operation to -
" .detérmine ‘why the health-based
.. prohibition level was not attained..
- Relativerto waste characteristics, ong of - |
~ the two.data points had untreated waste -
with high concentrations of varioug

- other metals that could have had an "
“adverse affect on the performance of the; i

" stabilization technology. The EPA has :
no waste characteristic data on other -
parameters in these wastes, such as oil
- and grease content, organic compounds,
- and sulfates, all of which can adversely ,
-affect the performance ‘of stabilization ™

immobilizéd prior to of during ™ )
stablhzation Relative to analy31s of the"
~design and operation of the treatment =
systein used, the Agency hasg 1nsuff1c1ent
data to determine whether poor desigh
"or operation gontributed to the failure of
. the systems to achieve the health based
prolubmon level, -

‘The Agency recogmzes that we lack ..
" data on the full range of waste .

" conditions that may affect treatment

" ‘effectiveness. Therefore, we.are. P
soliciting information to aid the Agency
in analyzing treatment performance for - .
_ nickel in wastes other than wastewater....
" The specific waste: .characteristics, data

: Agency needs are described in- Sectlon s
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TABLE 12 --NICKEL DATA FOR WASTEWATER

Nigkel i s e
concentrauon data‘ Lo

i C uaﬁ Untrgat- Treated - .
Sy onc«an on . ed |——— S
Farameter 1. gy e ot
) - - R R I L Total .

7 L " ir"'," : A Waste Characgeiizaﬁoiw-'D_étaf

Process . Treatment'
,generatmg
.- wasfe - o roces‘

T

v .-l Source®. |

Envirite 12 it L TSDF 2iv = NAV - ..~ -{-Chemical” - - " |'Fo08" Hex..Chrom., f

e e 1| precipitation, ;| K062 .| Chromium... +1990.
' ‘Filtration. © ~1-D003 . | Copper. ‘

S 0002 - ch

: '.':16330“ 033

" Envirite [13:cunrr| TSOF .ol wof NAV. | Chemical - | D002 - | Hex. Chram oo
i, s I T 2 LI precupttat«onr; ‘K062 - - | Chromium:..
Faltratson . ..1.Do03 | Copper

1 Zinc

i esta] 033 .

S SR Oil & Grease.......| 16.vivcscesivnnn] - :
v BWE. idimaesensessaserivaesiond] Electromc&p!ahng ..... J-NAY-~ Chemigial.'» S NAV O S O &grease.......,; 15 . 8700 - 130,
- R B } - - precipitation, |~ - | N ' o )
- Envirite £3] ..o . TSDF rregaiessainss V"NAV . {Chemical . - ..}.FOO6- ] Hex. Chrom
S § R . precipitation, | K062 | Chromium.....
R TS Fiitration. -~ | D003 Copper
e : B R IR . Lead..
, ST T R N ¢ 7 | Oif & gresase...
Battery ~ . Zi‘nc'battery NAV. - " 1Uimeé - -~ - | NAV® | Cadmium -
Manufacturing -manufactiring, "~ .- - . 1o preéipitation;' St Mercury'
Dev Doc i B ) | Settling. - 3 o )
, ST E T TR A ~Filtration. 1 -~
Battery o Q -+ |leadbattey = . - |'NAV ' | Ferite - U INAV: vCadm}um
Manufacturmg ) manufaciufing, = . o 1 coprecsp:ta- 4o Flead
Dév.Doc. -~ . : . e e o 1 tion. ol e T Mereury .,
. Enyirite. £9l.. ] TODF sivcicvniispunscnssionnics] NAV ] Chemical - 4'D002 . | Chromium....cii...| €
) Lo . . - | - precipitation, - | F008 Copper. :
c -| - Filtration. -~ 1 'D003" - - | Oit & grease.... tidfesiae T
-NAV. - | Chemical - FO06-: | Chromium.... 895.......... S T24 - 0.33
S precipitation, | K062 | Copper...........c] 191....) -

1414 - 031 -

7 0.5 .

" 043 .

“Envirite T10T ... | TSDF

o .l S - Filration.: | D003~ | Oil & grease........| 0.035................ A :
Envirite {43 ...... sone| TEDF couiiuvisiversen 'NAV -* | Chemical = | F008 - ] Hex. chrom....... 0.13..........., - 6697 . 038
- e B R - ~ precipitation, | D003’ Chromium....... 831 SRt I C

DR : !'lltratxon " K062 | Copper.. 217.
b | LeaGummn 212 o
- e = T - S F L - ] Zineaa: . L7 p—— R
Envirite- [5]..........coe.if TSDF ..ouiuivimeivenne J NAV. .. ‘Ghe,mical} ] FO11: | Hex. Chrom.........| 734.... sstiose| 0 5880 0.83
. o PR - precipitation, | K062 ‘Chromium wed 2548 0 :
- | < Filtration. -~ | D003 . . .| Copper.;....i.. 149 it .
Ll Doo2 Zinc g L. SO I
T Oll&grease . 102......., O e LR AU PR S
TOC.. 5600-18000.. 74.3-500: | . 1.8=2,2 -
. 2600-18000.. EEIRTE P
| 2400-6C000
. 10000-170000

.] 1.1-3.8...... .
* Carbon 3. 9—1804.. RIS N v
- : . s adsorption. | ' L RS N | DL
Envirite [6].. f TODF oiiiiivnnnss NAV - | Chemical - '|F006 | Cadmium........ 13 ; ‘-t ; 4T .0.33
' : o Boacs | © -+, - precipitation, | K062 Hex. Chrom........ '7893 R I
~ o~ - L= Filtration. . - | D003 Chromium............| 2581..........
Sl ] poo2 | Copper.. o] 138 imnnanreins
R Lead......... onee] B4 i,

A

7 NAV - Chromium. Doo2 - .
SE e s e ep o reduction; - | DOO7 - i
- S -time - )

- precipitation,

Filtration,

. Frontier-Chemical ..
- Company. -

S s e El e Ol & grease.. 28 ieiecndreanansiinnd] 2 DR Lo
NAV .. Chemical ..; -} F006 .| Cadmiym.. seraioe] 10 weivssisivssnnnnd 127 4701 2 0880 -
e precipitation; | K062 . | Hex. Chrom cxvnsone| BO7 s iovenens o
1.~ Filtration. .~ |'D003 "~ Chromium..... 2279.. s
S v D002 | COpPeriiatiy.: 133.
< Lead . 116.,
1 Oil & greass.......:

. Envirite [7] : TSDF
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TABLE 12.—NICKEL DATA FOR WASTEWATER-—Continued
A N . Waste Characterization Data. Nickel--
AR . ) e coneentration-data;
Process . C o . T T
. 2 _Treatment Waste : - g .| Untreat-' | Treated
Source Industry ge‘r”\lgrsatgng |~ process | codes® | parameter | Concentiation | - ed —
o et FREMEET o man) Total
AT | Total | ol
il ) tmgm | 9D
Envkite 8] | TSDF NAV Chemical FOO06 | Cadmium .| 10 426 [~ v 0.4
: . T : . . precipitation, . | K062 Hex. Chrom. 769 R I
s Filtration. DO03 . | Chromium 5| 2314
' Doo2 | Copper.. | 72
. . ZinG......n. o 171, i
0 4 Lead rimnrenerin| 1108
‘ e o .. | Cit&grease.....;| 113 L
Envirite [11] TSDF NAV -4 Chemical | F006 Cadmium ..2cveren} 23 .-382
‘ B ~ precipitation, { K062 - |:Chromjum., 617 Co
. Filtration. D003 .Copper 137..
o . Lead.. 136 T
413 T TSN By £ 1< N
. . A 1. '] O & grease.........| 322 o
Metal Finishing Dev. | Metal finishing ............. NAV t Chemical NAV NAV .cvinnnmrinmnnnns] NAV 167 0.3
Doc. | - . precipitation, . S, ;
‘ Sedimenta- , , : S
: AR i I . tion,.- . ‘ 1 L o
Metal Finishing Dev. | Metal finishing .........| NAV Chemical NAV | NAV... .| NAV .... 159 0.91
Doc. L ~ precipitation, R : R
Sedimenta- . L
Metal Finishing Dev. | Metal 1T 11y T p— NAV - | Chemical NAV NAV NAV 142 | 1.56
. 3 ' ) precipitation,’ e : S
Sedimenta- Co
. . . a4 Tt 1 tion. : - oo Ty . R O Y P .
Motal Finishing Dev. | Metal finishing .............] NAV Chemical | NAV NAV i “NAV ... : 128 |- . 057 -
Doc.. - | ERRT B R precipitation, ST R Tl LT
Sedimenta- ST
s [ AT wee o tion. T BT en P
Meatal Finishing Dev, | Metal finishing .....c.c.... NAV ... | Chemical NAV ~ I NAV... NAV
Doc. - . ’ . { precipitation,”| .~ - | .- T
.. | Sedimenta- | o ,
“ v P L I L i tion. ! s s .‘ i H ,: - ’ v
Metal Finishing Dev. | Metal finishing'..........] NAV Chemical NAV NAV NAV 108 | - 178
Doc. : : : oo precipitation, : o c IR
-Sedimenta-
= ‘ : . S tion. - . Y T . BRI
Motal Finishing Dev. | Metal finishing ....... o] NAV Chemical NAV NAV.... o NAV' 108 - 078
. ' o precipitation, | - - S I
Sedimenta-
Mstal Finishing Dev. | Metal linishing ............. NAV Chemical 1 NAV 1 NAV ....eis | NAV.. . 97.}-, .08t
* Doc. ’ precipitation, |- I o BRI T
4 Sedimenta-
Metal Finishing Dev. | Metal finishing ...........| NAV. Chemical NAV NAV.... . NAV 94| 1582
Doc. e T o precipitation, | ~ © i o O
Sedimenta- :
‘ . . tion.” ' . B [ e I O e Ty R
Matal Finishing Dev. | Metal finishing ............{ NAV | Chemical | NAV. " | 'NAV il NAV o “g41 - 0680 |
A CooT e T o % precipitation,”} ~ . o b S R
Sedimenta- - e
: g o] tion.. N I S R
Metal Finishing Dev. | Metal finishing ............ NAV . | Chemicat . .+ | NAV. .I'NAV 2 NAV .G - .8531 -014
Doc. . L . , . precipitation, L 1 L R -
Sedimenta- ‘ - ‘ -
Metal Finishing Dev. _| Metal finishing .......c.. NAV Chemical . - | NAV NAV -NAV 806 | 184
Doc. o o precipitation, . : T
e Sedimentd-’
i “tion.
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TABLE 12 -—NICKEL DATA FOR WASTEWATER—-Contmued

%

NI ' -' R PR I A WasteCharacte‘rizationtiat.a{;:. ‘ -Nickel = -
’ o . ) ‘ L LT T T T -.cbncentratic)nldatq‘, N

T P ‘Procéés'
- Source* .. .Industry . . generating
- - L » waste

 Treatment | Waste'

ask ‘Untreat- ‘Tréatejdv e
) process . codes? T

‘Conceﬁ?t'ration ' ed

. Parameter. - :
crae : wAmg/)y T Total

t; N .
(,Tm%/al; (mg/l)

Metal Finishing Dev. Metal flmshmg eerernenaeas NAV. Chemical - NAV | NAV 787 0.43.
Doc. I - .|  precipitation, |.. - : o L
o : e : . Sedimenta- -| . . . |
. . : Lo - - tion, o .
“Metal Finishing Dev. Metal fcmshung consenennent NAV 77| Chemical . - NAV NAV
Doc: : ‘ < | precipitation, | - )
- Sedimenta: 1. ‘ i ;
a . : R ] om0 o] N B

Metal Finishing Dev. | Meta! finishing ........0..... NAV - Chemical ~ - -| NAV: " | NAV...... ] NAV L
Doc. - - ‘ R B precipitation, - : ' .
- Conen L~ | -Sedimenta- ) Bk '

i - - tion, - S .o A A et S
" Metal Finishing Dev.- Metal flmshmg ....... v NAV. . - | Chemical .~ - NAV NAV ... NAV pteimnennd] 730 639
Doc. - .- . o . precipitation, T | R PR AT
g ’ ) - Sedimenta- -~
s : ‘ ) o - tion. E B o S CORRRRPA Sv T

Battery. -° . - | Zinc battéry’ NAV" llime . .  [NAV. - . |NAV NAV..iiiind 8801 - 176 .

Manufacturing - manuchtuﬁng. © -1 précipitation,” | - o ' S IR

Dev:Doc.: -~ |- n A B i Settling,. ]

- ©ole o Filteation, ) I A (R B S
Metal Finishing Dev, Metal fmlshlng ............. NAV Chemical .. .| NAV .| NAV NAV..... .0l ~ 7 538 | 045 -
Doc. -~ . | L, " | - precipitation, AR L P L S R
e <. .} | Sedimenta- | . - - SO I Eoae
: |- tion.
Metal Finishing Dev. Meta! fmnshmg ...... S NAV.. | Chemical’ | NAV .- NAV veneeied] NAV iiiciinin "= 525 - 0.48
" Doc. , - i - e | . precipitation, | - - [ .. . - R TR T )
C o DR C : E . Sedimenta- -
: C . ton. ) b T
Metal Flmshmg Dev. - Metal flnlshlng ....... o -NAV. " | Chemical .. | NAV .| NAV... o NAV .......

7| oot

769 038

.500.| 730 . |

Doc precipitation, .
- Sedimenta- .| " e
. tion. : ! R A

* See Sectlon V(C)(10) for Data Sources T , R R T I
& Waste. codes as reported in.source. B oo ' : T ’ ! '
NAV—Not avaifablg..

LTA,‘BL»E 13.NICKEL DATA FOR WASTE OTHER THAN WASTEWATER

e, - S| 'Waste characterization data | ', K Nlckeiconcentration data
. Source * . |. lndust;y gep,ﬁcéfgﬁﬁg Treatment |. Wgste S T Untreated i : - . . Treated

' N P ’ ” | - process - | codes® : . - — -
' waste o _. | Parameter | Concentration | oui | Eptox | Total | Ep-Tox

N R | l(mg/kg) | (mg/l) |.(mgrkg) |- (mg/l)-

161....... NAV .| Eléctroplat- | Stabiliza-
R ) ) ing. tion.

591 J-NAV. ] NAV.CLL Stabiliza-
R s . LT - - tion.

192°® . NAP...........| Synthetic. Stabiliza-

o e ) - _~waste, tion.- -

72000 mg/kgv....SS.OIQO ' a8

: 42200 mg/kg...[13100 © - ¢ © 83

6600 mg/kg......11100

10300 mg/kg...j +.

.| 10900 mg/kg...| -

.| 8820 mg/kg...... B

.| 11300 mg/kg,...
3900 mg/kg......

12000 mg/kg....
R ! : 7600mglkg ...... ’

*Stabmza- NAV....... 'CBI o CBI - 8432°

g of - fion. o C SRR

‘Electroptat~ Stabiliza- |-F006......| Chromium...... “16900. mg/kg....

| ving. - tion. o ‘ o oo

| CBI ...|-Stabiliza- - |- wenieei] CBY .' orinnnd] CBELL,

s tion. - ‘ :

597

OBl CBl i ‘CBI""
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TABLE 13. NICKEL DATA FOR WASTE OTHER THAN WASTEWATER—Continued

- Waste characterization data - Nicke! concentration data
Sourca * Industry gg,"%?:gsng Treatment w§ste - Untreated _, Treated
: rocess | codes® ‘ . : - ' —
. waste P ) Parameter Concerjtratnon Total. | EP-Tox | Total EP-Tox
‘ v (mg/kg) . | (mg/l) | (mg/kg) | (mg/l)
548 NAV Electroplat- | Stabiliza- FO06....... Chromium...... 15100. mg/ké.... 6010 - “NAV.......t NAV........ . 0.377.
ing. tion. o o v ' ‘
192% NAP Synthetic Stabiliza- | NAP........| Barium............ |- 3680 mg/kg...... 5810 . | NAV...... NAV.......} "= 8.0
waste. tion. Cadmium .......; 5500 mg/kg...... ‘ L ‘
Chromium......| 6300 mg/kg......
Lead.....cooereerr} 3580 ma/kg......
Mercury........... 600 mg/kg ........
Siiver....... . 1760 mg/Kg......
Arsenic............ 6400 ma/kg......
Selenium........ 4600 mg/kg...... -
cal csl c8l Stabiliza- NAV.......; CBI CBl...... 5733 NAV........ NAV........ 6.60
tion. : - : ’ .
548 NAV -Electroplat- | Stabiliza- FO06........ Chromium...... 15600 mg/kg...| 5700 -~ | NAV....... NAV....... 0364
ing. tion. ‘ Lead. e 144 mg/kg ..o SR SRS R
CBl cBl csl .. Stabifiza- | NAV......; CBI csi 5700 \ 585
‘tion. . . - o
548 NAV. Electroptat- | Stabiliza- | F0O06........ Chromium...... 13800 mg/kg....| 5610 I NAV........ NAV...... 0.352
ing. tion. - | Lead....coeeermoer 269 MgG/Kg ..euss o ‘ ‘
(ec]] cal cBl Stabiliza- | NAV........ cBl. CBiI 5388 "] NAV........ NAV....... - 228
tion. ‘ o
548 NAV. Electroplat- | Stabiliza- | FO06....... Chromium...... 16700 mg/kg....| 5050 NAV........ ‘NAV...... ©.0.313
ing. tion. ' Lead.......... reeee] 151 MG/KG cecrenne ‘
cB! CBl cBi Stabiliza- | NAV........ CBl.... cBt 4818 . NAV........ NAV......] 3.64
tion. b . o I
CBl csl CBl Stabiliza- | NAV....... cBl CBi : J 4810 {'NAV....... NAV........ 045
tion. o ' ' ' ,
CcBi csi cst Stabiliza- | NAV........| CBI : CBI veese| 4280 NAV....... NAV.....] 052
tion. ‘ ) B o ‘ . :
CBi csl cBl Stabiliza- | NAV........ cBl cBi 3740 -1 NAV......| NAV....... "0.86
tion. i - e S : '
CBI CBI cBl Stabiliza- | NAV........ (o] CBl...oounee. 3720 NAV........ NAV........ 0.45
tion. .o L o L o :
c8i cal cBl Stabiliza- | NAV........ CBi cBt 3530 NAV......| NAV.....[ "~ 0.48
tion. ) - ‘
cBI cBl cBt Stabiliza- | NAV........ cBi cBi .| 3220 - NAV......| NAV....... 0.94
“tion.. : L ‘ e : C
192 TSDF. NAV Stabiliza: | K062.......| Chromium...... 3300 mg/kg...... 3200°° NAV........ NAV........ 15
tion. D002 Iron 30600 mg/kg-... S GRS
. 16000 mg/kg....|
548 NAV Electroplat- | Stabiliza- | F006.......| Chromium......| 9720 mg/Kg ... 3150 | NAV.....| NAV....| 0361
ing. tion. ol . o L
cBi CBl CcBl Stabitiza- | NAV........ cBl CBi 3088 NAV........ NAV....... ©.0.08
) tion. : ’ i I . :
548 NAV :...| Electroplat- | Stabiliza- | FOO6....... Chromium...... 9070 mg/kg ...... 2920 ' NAV........ NAV........ 0.268
ing. tion. ‘ o
¢8Il CcBi cBi Stabiliza- NAV........ CBI cBl 2780 MAV........ NAV........ 2.67
tion. . ) . N o ) o
548 NAV El?ctroplat- Stabiliza- | FO06.......| Chromium.....| 9000 mg/kg ......, 2780 NAV......| NAV......| - 0,341
ng. . tion. ’ L
cBl csl cBI . Stabiliza- | NAV...... CBl ....... (o] 2680 . 062
tion. . :
CBl CBl cBl Stabiliza- | NAV.......| CBI CBl...... 2670 +0.70
’ R tion. o i S :
548 NAV Electroplat- | Stabiliza- F0086....... Chromium...... 8580 mg/kg ...... 2590 | NAV......ce NAV........ 0.366
ing. tion. T ) B I KA I
csl cal cBl g Stabiliza- | NAV........ CBI cBl 2587 | NAV.....|NAV....| 267 -
. tion. . - . ) e
(e:21) e CBI CB! Stabiliza- | NAV........ cBI csl 2430 NAV......] NAV...iof - 0.92
‘ tion. o . ‘ : . i . : o
cBl cal . cBl .....| Stabiliza- | NAV....... cBl : CBl...... 2160 | NAV..... NAV..... 042
"L tion. ' ' I 1 ) . o DT R i
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TABLE 13. NICKEL DATA FOR WASTE OTHER THAN WASTEWATER—Contmued

Waste charectergza_txep ;_iata o Nlckei concentratlon data -

gz:\?a(r::tsus;g' Treatment | | e o Untreated P Treated

waste’ . process Pafameter :Colncentratiron ‘ “Total ¢ ': Tox | ° o EP.-Tiox'
e (mg/kg) | ‘ ~ (mg/1)

Stabiliza- | NAV v CBlovumrinrf CBlgoiuren] 2100 | NAV..oo NAVL| 075
. tion. . . [ ! o . R R PR
. Stabiliza- 3 Chromlum 1627 mg/kg .....|'2020 - . 1’| NAV...... Vit . 60 7

“tion. iron., wonnenel (166 MG/kg .. : . - L

CBl..........i.o.| Stabiliza-
. . tion.
CBl.......cor.ein.| Stabiliza-
; | tion.
CBI weeienesf “Stabiliza-
-] tion.
Synthetic = | Stabiliza-
- waste. . tion. - i Cadmium 2400 mg/kg
L C - Chromium.....| 1710 mg/kg

. 1170 mg/kg

.| 1060 mg/kg
. 280 mg/kg .....
] ) o .[.1100 mg/kg...
' ! ’ R 750 mg/kg
oo GBI ...].CBI 'Stabmza- | NAV......| CBl......... CBI
: R L tion L

+See Section V(C)(10). for Data Sources s
.a Waste codes as reported in source. - - s
“.* Data represent bench-scale test.. .
- NAV-=Not available. 0
. -NAP—Not applicable.
CBI—Conﬂdentlal Busmess lnformauon

7.Selenium = Do 3 chemxcal precxpltatlon technology Most sohciting data 1hat would ald the
- of the available waste characterization -  Agency in analyzing treatment

thfefgéfasuglxﬁ?:g tTrLl:tﬁxgeirtuhs; har"' -data'that are important foran . performance for cadmium in .

selenium i xf) wastewaters from three- engineering analysis mvolve other metal wastewaters. A description of the .
 facilities. All three are lower than the EP concentranons ) specific waste characterization data and .

regulatory level of 1.0 mg/1. Table 14 {ii) Design and Operatmg Parameters  design and ope: tating data thatthe -

r%vxdessz; summary of agll available - - /\nalysis. Design and operating data - Agency:needs can be found in Section. .
gata for the treatmgnt of selemum in- ~ Werenotavailable for the three data V(E), Request for Comments. '
wastewater. - . - points presented in Table 14. - © ¢, Data Analysis—Waste Other Tbcm .

(m) Discussion. The Agency’s best
The Agency has 19 data omts onthe . o Wastewater (i) Waste Characteristic
e P - engineering judgment is-that the EP * Analysis. As stited above in the Data

treatment of selenium in waste other regulatory level of 1.0 mg/1 for selenmm :

than wastewater from six facilities. Of ca%l be mgt for the full ragr{ge of . Summary, 16 of the 19 data points
. the 19 data points, 16 are lower than the ‘California List wastes contammg . .achieve the EP 1regu1atory level. Each of .- :
~these uses stabilization technology for -

EP regulatory level 6f1.0 mg/1. Table 15 - gelenium. I £ of thi t th>
_provides a summary of all available . - :zeggﬁc‘;,“;oﬁjs“ fé) ?h‘e (t)heoi‘itl:g:i ton, er " treatment. Of the 16 data poiits that | »
data for the treatment of selenium in - solubility limit of selenium precipitates, achieve the EP regulatory level, the

.- ‘waste other than wastewater. - - chemical precipitation theory, and our = Agency has limited data on. the range’ of N
" _.b. Data Analysis—Wastewater. (i) . knowledge of the technologies available - Waste characteristics pertinenttoan. - - /¢
- Waste Characteristic Analysis. As . ' " to minimize the effects of constituents in _ €valuation of this technology. Most of -
stated above, all three of the data points  the waste that can interfere with “the available waste characterization”
. show that the EP regulatory level for treatment performance, Additionally, . data that are important for an
" selenium in wastewaters can be the available data would not lead us ta- engineering analysis involve other
achieved. All three data points reflect conclude otherwise. . - .metals and oil and grease .
treatment by either lime and/or sodlum . The Agency recognizes the lack of concentrations: For the wastes where EP
hydroxide precipitation. . -+ data on the full range of waste : regulatory levels were achieved, the
The Agency has limited data onthe *  characteristics and design and operating .maximum total selenium concentration
* range of waste characteristics pertinent  conditions that may affect treatment - was 1000 mg/kg, while other data - -
to an evaluatlon of the performance of - effectxveness Therefore, we are . indicate that the 'se wastes may contain

I
]
|
|
|
1
I




30032 Federal Register / Vol

. 52, No. 155 / Wednesday, August 12, 1987 |/ Proposed Rules

total selenium concentrations as high as
7.600 mg/kg. The data with 7,600
selenium in the untreated waste
represents bench scale treatment
results.

(ii) Design and Operating Parameters
Analysis. For the 16 data points that
achieve the EP regulatory level, the
Agency has limited design and operating
data for four data points from four
facilities. Three of these data points
represent bench scale data. )

(iii) Discussion. The Agency's best
engineering judgment is that the EP
regulatory level of 1.0 mg/1 for selenium
can be met in leachate for the full range
of California List waste other than
wastewater. In support of this position,
the Agency points to the ability of the

meet high concentration wastes.
Additionally, the curing conditions (e.g.,
length of cure and ambient conditions])
can be controlled to ensure that the
waste particles have had sufficient time
to form a stable treated waste. The
available data also would not lead us to
conclude that the EP regulatory level for
selenium cannot be achieved.

In the cases where the treated waste
leachate did not achieve the EP
regulatory level, the Agency looked at
the waste characteristics and treatment
design and operation tc determine why
the EP regulatory level was not attained.
While we had limited waste
characteristic data for these 3 points, we
did not find any constituents in these
wastes that were significantly different

wastes, that had initial concentrations of

- the same order of magnitude achieving

the EP regulatory level. Relative to
analysis of the design and operation of
the treatment systems used, the Agency
had no data to determine whether poor
design or.operation contributed to the
failure of the systems to achieve the EP

* regulatory level. C

The Agency recognizes that we lack
data on the full range of waste ’
characteristics and design and operation
conditions that may affect treatment

_ effectiveness. Therefore, we are

soliciting information to aid the Agency
in analyzing treatment performance for
cadmium wastes other than wastewater.

_ The specific waste characteristics data.

and-design and operating data that the

facility to increase the ratio of

" . Agency needs are described in Section
slabilizing agents to waste as needed to

from other wastes achieving the EP _
: V(E), Request for Comments.

regulatory level. We also showed

TABLE 14.—SELENIUM DATA FOR WASTEWATER

Selenium

Waste characterization data 1 :
¢~ . industry Procests Treatment orocess | Waste : concentfatlon data
Source us generat- reatment process ] i : S

. ) ing waste g _codes Parameter Conz::‘gt/r'?tlon Un:‘r)tteaalted Tr‘%?;c'ad
ST (gl | (mg/hy
Battery Lead battery NAV ccoonerenn Lime and sodium NAV..ccooct N7 J— 5.84 mg/kg........| = 302 <01
Manufactwing manufacturing. hydroxide o . S R
Dev. Doc. ’ . precipitation. ‘ R : ) S
Battery Lead battery NAV........ Lime and sodium NAV......;| Nickel......c... 6.86 mg/kg ... 286( . <0.1
Manufacturing manufacturing. hydroxide o : B - " -
Dev. Doc. precipitation. ‘ ‘ . )
Battery Lead battery NAV....cccent Lime and sodium NAV........ Nickel ............ 5.63 mg/kg ...eeene -27.4 <0.1
Manufacturing manufacturing. : hydroxide : L . : . :
Dev. Doc. precipitation.

+ Sae Section V(C)(10) for Data Source.
NAV—Not available.

TABLE 15.—SELENIUM DATA FOR WASTE OTHER THAN WASTEWATER

Waste characterization data Selenium concentration data
Sourca * Industry ggrn%fgﬁg Tre(axt:rg::t Waste codes* : . Unireated ' - Treated
waste proces ‘ ’ Parameter Goncentration Total EP-Tox Total EP-Tox
) (mg/kg) | (mg/y) | (mg/kg) | (mg/l) -
192 NAP Synthetic Stabillzation..... NAV Barium 8,600 Mg/Kg ......... | 7,600] NAV.......| NAV 29
waste, : Cadmium .....ocvseeenrens 10,300 mg/kg. J o
Chromium......e.......| 10,900 mg/kg.
Lead . 8,820 mg/kg ...
Mercury... 11,300 mg/kg.
. Mickel. .| 11,400 mg/kg..
.| Silver.. .| 3,900 mg/kg ...
' Arsenic .. 12,000 mg/kg. T )
1920 NAP O I, o) NAV Barium. 3,680 mg/kg ... 4,600 NAV NAV 20
Cagmium .....cveumensen) 5,500 mg/kg ... ' -
Chromium.. ..} 6,300 mg/kg..
Lead....... 3,580 mg/kg
Mercury. 600 mg/kg.
Nickel.. 5,810 mg/kg
Silver.. 1,760 mg/kg
. Arseni 6,400 mg/kg , ) . e
817uuccwend BAF steal Electric arc do... K061 Lead... 38,000 ppm 1,000 |- NAV .} NAV 0.02-0.04
production. furnace. Cadmium .| 600 ppm..... ] ' N
Chromium.. .} 1,100 ppm.. ’
"1 Nickel. ..{ 200 ppm
TOC...... 0.3-0.04%
Oil & grease............. } 0,04-0.06% co.coeenemae
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- TABLE 15.—SELENIuM DATA FOR WASTE OFHER THAN WASTEWATER—Continued: - _

- . . - Waste characterizafion data b o ..} Selenium concentration data i -

- - I' Process - Lo S Al - s S )

Source * Industry - | generating _ | T‘gfgcﬁgéegt Waste codes® . o SR Un&geat‘ed“ - . Treated

o ‘ ' - waste S| oo Pammeter -l Goncentration [T T ee T o EP-Tox

T , o PR A S (mg/kgk | (ma/ip -} -(mgrkg) (mg/ly -

.192% - AP Synthetic . f ... don.. cerezee| NAV - Barfurs- 18 mgfkg........ TS0 NAV.L.. [ NAV..... - 15

i [ o[ waste: S ¥ T o % 2400 mg/kg.. S N DA
SRR § 1,216-mg/kg ...
1,170 mg/kg -..
. 1,080 mg/kg-..;
X uf-1,360 mgikg ... | -
Sitver . 5. 290 g lkg.
. : s - A : N ALSERIE o] 1,100 Mg/Kg ..., . AT : RN N
HAZCO®...| NAV feree] seeee O T da...... NAV ... AfSENiC . e 2,267 Mg fkg ... . 599 NAV. ' 580° wf <04
L . : S  Cadmiumt.................| 1,090-mg/kg ... IR SEIEER . BT
Lead: 1,872 mg/kg E : ]
-l 1,752 mglkg... H i
g 858,000 mg/kg L -
: ‘ ] .7 .| Afcohaf ..... [ 55,000 ma/k 14 .
S e R o Wafer...... 8,700 mg/kg .......i.... Y SR - -
CBk......, CBt R PR (¢ ] NAV ... ] GBI CBE .. 80 NAV NAV. - 0.28
ik CBL ; - ©B} — NAV ... €8t . . : CBY i 78 NAV:, NAV... B AS)
... EAF steel Electricarc [ ....do Ko61 | Arsenic . 50 mg/kg.. : T NAV....... | 10-40......] .- <0605
- production. furnace. * - T o " | Cadmium... ..} 200 mg/kg. b S TR -
o ] . - ‘ Eead........... - 15,000'mg/kg.........| [ S - )

-CBi...... CBI: L €BE... S Y ', ] NAV.. — 1] F CBE.... : g - 52 NAV..........| NAV. o 0.05
. 638....... - EAF sleel | NAV.._ Y, 158 NAV: Chromiums.., - LI20~F, 740 ppm.....| 0.33-51.8.f KAV NAV .F0:006-0.02%

} _production. B Nickel..... L 208-314 ppm........ . . . i SN ok .

i ' T : Lead.......... .| 156-334 ppm ? )

: : ] : = o - Oif' & grease............. [ 5.0%-18:4% c.orioorr| - SRR I :

CcBl CBi cBI 1 NAV ..., cBl...... s CBl..... § © .- 48] NAV.... NAV... N 0.41 -
. CBi CBi .... CcBi £ NAV. .EBI ' CBE... . ;- 35| NAV.. -NAV 0.01
.. CB CBI .| CBI NAV GBloormpsnssivrerssniv] CBlvsummnis o 80| NAV....iNAV.....| - . 008

CBf. CBf....... ....{ CBI.. L NAV R CBi wer CBl...... d. 0 26) NAV NAV ) 0.08

CBF..........f €BE . Bt NAV .......... CBt CBI ; B I 26| NAV NAV 0.20

CBl..; cBr ] CBL ‘NAV | CBi . CBl....icoom..s. . 251 NAV NAV....cf - 0.14

CBl. ] GBI CBl NAV CBF 2 CBlI . ’ 24.| NAV. NAV 0.14 -
- CB, CBF s CBE NAV......... CBl ceessieon CBi . : - 23| NAV NAV . 0.15

CBY......] CBE.. CBi . NAV Csi.... GBI : —— 21| NAV NAV B - 042

+See: Section V(C)(10) for-Data Sources., - ’ B I T X ) DT . Lo IR
' *Waste codes are reported in source. - : . - . T - : T T . ; -

" Data. represent bench-scale data. . oot F LT : : B

-NAV—Not available. B
" NAP—Not applicable; -

CBl—Confidential Business Information: ..

8. Fhallivm -~ - “. " . The Kterature review indicates that pH - Source: Lange’s Handbook of - Chemistry.-

The Agency does not have treatment . 214 solubility are significant factors v A :

affecting that solidification. In that pHis g, Cyamde | - ST e

a confrolled variable and the solubility R T o

of thalltum {s very low athighpH,it . -& Data Summary. The Agency hag 21
<. appears that it is theoretically possible usable data poinfs on the treatment of

to achieve the EP regulatory level. The cyanide in wastewater from four
" Ageney solicits data and information ~  facilities-Of the 21 data points, 20 are
' that would aid in ‘analyzing treatment lower than the health based value of 20
performance for thallium in waste other~ < M8/1. Eighteen of the data points that
‘than wastewater. . . - . achieved the‘helalth—based prohlblpon

o - o - . level resulted. from cyanide oxidation:

ary o ga : . - op . using ozone, pné used alkaline S
TABLE 16.—SOLUBILITY PRODUCTS OF chlorination; and one used electrolytic

data for thallium. We are considering a
treatment standard for thallium of 0.9
mgfl as measured by the Extraction. - S
Procedure (EP) Toxicity Test {46 CFR
261} - - : :

.. a. Wastewater. In the absence of
treatment data for thallium in L
wastewater, the Agency reviewed the = -
theoretical solubility limits of thallium in_°

- comparison with the ether California ..
" Listmetals. As shown'in Table 16, the -

. solubility product for thallium ts much -~ SELECTED METAL Hypgo:xrbeis;-‘ ANB" oxidation. The one data point that did -
. lower than for }fhe other California h’ . SutFpEs” - - , not achieve the health-based prohibition
metals. From these data, it appears that - - e — - level reflectéd electrolytic treatment.
«chemical precipitation can be used to Metalcompound ] - - Ksp Table 17 provides a summary of all
- achieve the EP regulatory level. The R R .- available data for cyanidein: o
Agency solicits data and information. | Leag: PBOH) ..o 1.2Xx1673% . . - wastewater, : : e T
that would aid. inx analyzing treatment. -Cadmium; Cd(OH); fresh......., 2.5 101 " The-Agency did not évaluate
performance for thallium in wastewater. -Nickel: NiOH), fresh............[ 20 e ‘treatment of cyanide in wastes other
b. Waste Other than Wastewater. In H:g'&’m :; '(%"3)3 - ggﬁf?s i than wastewaters. We believe treatment
- the absence of treatment data for oo Arsem;z'i g4 “v"""'f“” """" Aaac g .~ other thja’_l deﬂt}‘ucﬁon is;i;?appmpﬁate;.
thallium in waste ofher thon o - AstEp Ay ) : ; e G-t . therefore, cyanide-containing wastes
, 4 AS* 2L B0F oo 2.0 10 €-co ing wa
~-wastewater, the Agency reviewed the AS:S, ettt | 2.1 5 FO722 should not be solidified priorto.. .

general literatute on waste stabilization. treatment.- We recognize, haweyet; that=. -

S
i

I
| .
R S
-
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wastewater treatment will result in
some concentration of cyanide in the
residual solids. To exceed the health-
based prohibition level of 20 mg/l, this
residual concentration would need to be
in excess of 400 mg/kg. The Agency
does not believe this will be the case.
The Agency, therefore, has not included
data on treatment of cyanide-bearing
sludges in this notice because no
available data exist to show that these
wastes contain cyanide concentrations
that exceed 400 mg/kg.

b. Data Analysis—Wastewater. (i)
Waste Characterization Analysis. As
slated above, 20 of the 21 data points
show that the health-based prohibition
level for cyanide can be achieved. The
Agency has limited data on the range of
waste characteristics pertinent to an
evaluation of the performance of
cyanide oxidation technology. Most of
the available waste characteristic data
that are important to an engineering
analysis involve other metals and total
organic carbon.

The treatment data show a maximum
influent concentration for cyanide of

* 75,000 mg/1. The literature indicates

untreated wastes may have
concentrations of cyanide as highas .
100,000 mg/], comparable to the highest
cyanide influent concentrations for.
which the Agency has treatment data.

(ii) Design and Operating Parameter

. Analysis. The Agency has limited design

and operating data from four facilities.
Three of the facilities presented data for
one point each and the fourth facility
presented operating data for 18 points.
The technologies used are ozonation,
alkaline chlorination, and electrolytic
oxidation. : ‘

(iif) Discussion. The Agency's best
engineering judgment is that the health-
based prohibition level of 20 mg/1 for
cyanide can be met for the full range of
California List wastewaters containing '
cyanide. In support of this position, the
Agency points to the cyanide oxidation
theory and our knowledge of the
technologies available to minimize the
effects of constituents in the waste that

' TABLE 17.—CYANIDE DATA FOR WASTEWATER

. V(E), Request for Comments. .o

can interfere with treatment

-performance. Additionally; the available .

data would not lead us to conclude
otherwise. : :

In the case of the data point that does
not show achievement of the health-
based prohibition level of 20 mg/l, there -
are insufficient waste characterization
data to indicate why the EP regulatory . :
level could not be met. Additionally, for
this data point, there is only limited -
design and operating data reported;- - . .
however, it appears that insufficient
retention time resulted in poor

-performarnce. S
" The Agency recognizes.the lack of - -

data on the full range of waste
characteristics and design and operating
conditions that may affect treatment
effectiveness. Therefore, we are
solicitinig data on waste characteristics
that can affect performance for cyanide
in wastewaters. A description of the
specific waste.characterization data and
design and operating data that the
Agency needs can be found in Section -

o

| 'Waste characierization | Cyanide Concentration’ ™
‘ Pr oo i - - . W s; . .. . .daa’ ‘7. | "' Data " "
. " . Process generatin < ok ; aste — : i — —
Source Industry wagste ing Treatment process codess | . - | Goncen- | ynyedteq | Treated
’ : : b Parameter tration 1 4oeq) (ma/h) total
o oo (mgll) | /0. | (mg/))
JWPCF. NAV Plating bath wastes....... Electroyltic oxidation NAV NAV NAVY 75,000 0.2"
Chem Pro Inc. NAV Plating bath wastes | ... do NAV TOC.., 37,000{" - ..'16/000| 1,000
and rinses. ;. . . o ‘ . .
Frontior Chemical NAV....eoe. Cyanide Drum Rinse.....] Cyanide oxidation by alkaline F007- | TOC -20,000 5,8q0¢011,000 "5
Company. chlorination., | S0 - | Cadmium....... 230 -
o .| Lead...... 21 o
oo . * | Nickel.... .- 1,400]

Eloctro-plating Plant NAV Electroplating........eveesne Cyanide oxidation with ozone NAV ... NAV ..o " NAV 130} - 0.90
Do NAV ccoosvvcend] saen do d NAV NAV Lo . NAVI 107 0.44
Do NAV O . NAV NAV ... NAVI. - - 83 0.86
Do NAV do NAV NAV ~ NAV[ © o 82] - 0830
Do NAV do NAV, NAV ..,  NAV 76| 090
Do NAV., do NAV NAV " NAV 78] 065
Do NAV w0 NAV | NAV NAV| . 72]. DS54
Do NAV do NAV NAV NAV]| . 69 0.39
Do NAV do NAV .| NAV - NAV i 68|
Do NAV do NAV Surs| NAV . NAV] . . .67] 035
Do NAV copersd a0 NAV .. NAV NAV| . .e6) "038.
Do NAV .do NAV .. | NAV CUNAVE T4
Do NAV do NAV NAV ONAV| T sBf 0.30
Do (7. \TZ do NAV NAV . NAV| 0t - 83| .. 0588 ¢
Do NAV . | I NAV | NAV < UNAVE T 481 040
Do NAV....., do NAV NAV CNAV| Lo ag) 030
Do NAV «epeuverer oo do NAV .. I NAV ... CUNAV] LD TU4B) | 050
Do NAV ] e do . NAV i NAV . ©ONAvl T e8

+ See Section V(C)(10) for Data Sources. -
* Wasta codes as reported in source.
NAV-Not avatlaole.

10. Data Sources
Baltery Manufacturing Dev, Doc.

U.S. Environmental Protection
Agency. Development Document for
Effluent Limitations Guidelines and
Standards for Battery Manufacturing:

. Point Source Category. Volumes I and IL

EPA 440/1-84/067. August 1984.
Bhattacharyya, et. al.

Bhattacharyya, D., C. Sund-Hagelberg,
K. Schwitzgebel, G.M. Blythe, and F.B.
Craig. “Removal of Heavy Metals,
Arsenic, and Fluoride from Smelter

Effluents by Sulfide-Lime Precipitation.”

_ In: Proceedings of the,Industrial‘Wastes‘ :
. Symposia. Las Vegas, NV. 1980.

CHEM PRO . L

U.S. Environmental Protection |
Agency, Office of Research and
Development. Facility Test Report for

041 .

070"

o4 T
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Chemlcal Processors, Inc., Seattle, Metal Emshmgﬂev: Dec» - .6,38” " : o i
Washington. Prepared: by Metcalf & LS. Envxronmenta} Pmtectron Dehstmgr Petmon No 638 Chemrca} :
Eddy, Inc., under EPA Contract N 0. 68— . i
03-3166. July 1986, . - Agency. Development Document for = Waste Mafy nagement Naste Code
R -Effluent Limitations Guidelines and - Unspecrfted
E]ectrop]a:;ng Plant o Standards for the Metal Finishing Point N

U.S. Environmental Protection . |~

Agency, Office of Research and

~ Development. Bnefmg—Technologms
- Applicable to Hazardous Waste.

: Prepared by. Metcalf & Eddy, Inc.

- Envirite

U.S. Env1ronmerﬂ‘el Protectron
Agency, Office of Solid Waste. Onsite
Engineering Report of Freatment - .
Technology Perfornmiance and. Operation .
for Envirite Corporation. Prepared for |

* EPA under EPA Contract No. 68—01—- T

7053. December 1986, .

. U S Envxronmental Protectmn

-~ Agency, Office of Research and -
Development. Facility Fest-Report for
Environmental Waste Enterprises, Eloy,
Arizona. Prepared by Metcalf & Eddy, -

Inc., under EPA. Contract No. 6&—03-
3166. February 1986. .

Front;er Chemical Company

‘U.s. Envxronmenfal Pretectlon
. Agency, Office of Research and ,
Development: Facility Test Report for
. Frontier Chemical Waste Process, Inc.
- Prepared by Metcalf & Eddy, Inc., under

EPA Confract No. 68—03—3166 NovemberL

- 1985.
HAZCO -

Hazco. Technical Fact Sheet o
548

HAZCO Sohdrfrcetron Agenfs
JWPCF

Easton, John K. Electrolytlc
- . Decomposition of Concentrated Cyamde

October 1967. ,
- Lange’s Handbook of C’Iiemlstzy

Dean, John A. Lange's Handbeok of
Chemistry. Twelfth Edition. MeGraw-
Hill Book Company, 1979, pp. 5—12.

TABLE 18. -—NUMBER OF. DATA Ponms Meerme THE EP VALUE - .

Source Category. EPA 440/ 1-83/091

192

591

- Industne& Inc Waste Code F006. _ .
- 817

Jone : 1983.

: Nonferrous Metals Dev Doe

uU.s. Env;ronmental Protection |
Agency. Development Document for
Effluent Limitations Guidelines and
Standards for the Nonferrous Metals. -

Point Senrce Category, Volume HE EPA—- :

440/1-83/019-6. March 1983, -
UNH -
Blshop, P&ul L Steven B Rensom,

7 and David L. Gress. “Fixation

Mechanisms in Solidification/

- Stabilizatio® of Inorgani¢ Hazardous
" Wastes.” In: Proceedings of the 38th
* Industrial Waste Conference, ed. fohn ’

M. Bell. Boston: Butterworth Pubhshers,
1984,pp. 395401, - . - L

- 126

Dehstmg Petition No. 126.
Westinghouse Electric Corporafmm
Waste Code Fo08. -

- 161

Dehstmg Petmon No 161. TRW C’arr

, vaxsmn Waste Code Fm

. "657

Dehstmg_v Petltlon No 857. Umversa}
Fasteners, Inc. Waste Codes F006 FOOB

- andFOOQ [
.. 681 .

s
Delisting Petition No,681 Bethl‘ehem
'Steel Corporatlon Wa.ste Code KOGI.

688 - - L )
' Dehstmg Detition No. 688. Roanoke

. Electric Steel Corporat:.on. Waske Code ‘

Koet.
D. Canc]us;ons , .
The Agerrcy has evaluated the

; technolegtes used to treat California Eist"

metals and cyanide wastes and its hest

engineering judgment is that wastewater ~

~and nen-wastewater California List
wastes can be treated to achieve EP°
regulatory levels or health-based

- prohibition.levels for metals and to a

level of 20 mg/1 for cyanide. Given the
potential dzversxty of California List -
wastes, the Agency does not believe it .
possible at this time to establish mare
tailored treatment standards, and so

- - instead is evaluating treatment

DehstmgPeﬁfxon No 192; Chemhme
Corporation. Waste Codes K062, DOOZ,
Foos, Fog7, F008 Foog, Fo12.. -

‘ Dehstxng Petmon 548’ 'I'he Generaf

- Motors Corpoeration, Fisher- ‘Body
_ .‘wasmn Waste Code FOOG

- Plating Wastés. Water Pollutfon Confro}' o

" *. Federation Journal. 39‘1621—1625 [T

DeIxstmg Petmon No. 591 D. A.B

DehstmgPetxtmnNo 617. Bethlehem '

. Steel Ccmpozatlon. Waste Code Koet.

standards achievable by a wide group of -
-wastes, Move specific deteiminations

.. will be made when rules establishing
‘treatment standards for Section 3004(g}

" wastes are promulgated. .
“Fable 18 summarizes the number of
treatment data points that achieve the
EP regufatory level for each constitirent,
The Agency does not have treatment -
-data for thallium. For this constituent, ’

T we estxmafed that available treatment

could achieve the kealth-based:

~-prohibitior level based on a comparison: -
- of solubility prodiicts for the various

- California List metals and a review of -
the critical elements of effectwe T
stablhzaﬁon fechnofogy )

'

| Waste oftier than wastewater

~ag -

o o - Wastewater
’ 'C°‘.‘$“f‘fe”ﬁ I No.ofusable | No. meetmg i No of usab!e No meetmg
o ) ~datapoints | 'EPvalue  |. data pomts o EP value
Arsenic .31 g Tf J 1
- 16 13 K ,‘43‘ .80
% T 7 | TE 2
i 6 [ 15§ - o4 " gg-
Lo B o S0z | g6
_— £ 85} 3 Y 1+ & LA
Selenium......... Y X . 3 - & R CEAFE o e
- Thallium......... o ' ot S SSPREEEETA,
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TABLE 18.—NuUMBER OF DATA POINTS MEETING THE EP VALUE—Continued
3 ' . N , . > L i ) A N LN - - (N L
- Wastewater " 7 Wast’efoth}er’than*wastewat'er
Constituent , | ‘No. of usable No. meeting .| No. of usable No. meeting ",
| ' data pomnts . EPvaiue . | datapomts ' |  EP value
Cyanide.. 21 20 o

It is EPA's tentative view that these
data corroborate that the contemplated
troatment standards can be achieved by
a wide group of California List wastes.

The treatment data for all constituents
are limited, however, particularly with
respect to waste characterization data
that affect treatment and design and
operation of the technologies. The
specific data that EPA is lacking for
each California List metal and cyanide
can be ascertained by combining the
treatment technology discussion, which
describes the data needed for an
engineering analysis of technology
performance (Section V(B)), with the
data tables that present available data
for each treated constituent (Section
V(C)}. In uddition, within the Agency's
data analysis discussions for each
constituent, we have highlighted the
data gaps and/or reported information
concerning various aspects of waste
characteristics, design, and operating
parameters that might affect the
Agency's preliminary conclusions that
EP regulatory levels and health-based
prohibition levels uniformly can be
achieved.

EPA is soliciting comments on all
aspects of the treatment data presented
and is again requesting additional data
that would impact on the Agency’s
preliminary assessment that treatment
levels can be established at the EP
regulatory levels or at health-based
prohibition levels for the California List
metals and at a level of 20 mg/1 for
cyanide. In Section V(E}, the Agency
describes the specific data needed for
{ts evaluation of additional dataon
treatment of California List metals and
cyanide in wastewaters and wastes
other than wastewater.

E. Request for Comments

Throughout this Notice of Data
Availability, EPA has indicated that
limited data exist to analyze treatment
performance for wastes containing
California List metals and cyanide.
Existing data are only sufficient for
corroborating engineering judgment. As
noted earlier, the Agency lacks specific
treatment data (i.e. waste
characterization, design, and operating
data) for certain categories of California

List metals and cyanides. This section - --

A Lo . - .
describés the specific waste
characterization and design and
operating information that should

_ accompany any waste treatment data
suppied to the Agency. In this section,
‘we have only provided specific data

requests for the technologies associated
with the vast majority of the data. For
other technologies upon which
commenters wish to provide treatment
‘data, the commenter should refer to
Section V(B), Applicable Technologies,
for a listing of the data needed by the
Agency. ‘

1. Wastewaters Contaihing California
List Metals, Except Hexavalent
Chromium . ’

For Wastewaters, the princibal

_ technology used to treat California List
" metals (excluding hexavalent chromium)

is chemical precipitation.

a. Waste characterization data. The
specific waste characterization data

needed to assess the performance of this’

technology include:
- e Initial metal concentration of
untreated wastewater;
e Whether the metal exists as a
complex; . '
* Valence state for the metals,
arsenic, chromium, lead, and mercury;

« Presence of high concentrations of
dissolved inorganic solids in solution
(i.e., salinity); - '

« Presence of oil and grease in the
waste; and . : :

o Presence of surfactants in the
waste. ) ‘

b. Design data. The Agency needs
design data on the treatment system -
used to treat the wastes. If a continuous
chemical precipitation system was used,

. EPA needs the following design data:
» Design pH value and the basis for -

selection of this value {e.g., bench scale
jar test results). The commenter should
also provide the temperature at which -
the design tests were performed. -

* Design treatment chemical(s) used
to achieve the pH value. '

« Design settling time, associated

untreated waste feed rate and tank size, .

and the basis for selection of these .

_values (e.g,, total suspended solids (TSS)-

value from bench scale jar tests). ... .
Include information on-any flocculating

St

h A

- or coaghlétlﬁg aids used toimprove - - e

settling characteristics and reduce

- required retention times; .

_ For batch treatment systems,.the )

- 'Agency needs the same design .

information listed above, except it'does
not request waste feed rate and tank
size.. . - :
c. Opérating data. The operating data .
that the Agency needs to ensure that the.
design conditions were being achieved
during generation of the treatment data-
are: ’ : L . oo LT
e pH and temperature yalues . f
. throughout the treatment period; and
e Untreated wastewater flowrates -
throughout the treatment period. ‘
For batch systems, the Agency needs

" the same information except, insteadof .. = .
wastewater flowrate, we need the. ", "

settling time and/or any operating . -

* parameter used as a check to ensure . . SN

that sufficient settling has been -

accomplished (e.g, TSS, turbidity or *

metal concenttation in the treated

. ‘waste). . .

2. Wastey&ateré Containing Hexavalent -
Chromium - R

. For wastewaters containing
hexavalent chromium, the principal

« Other metals present in the waste; treatment technology is chromium

reduction.” . ‘

a. Waste cbaracterizatibn data. The -

. specific waste characterization data .

‘needed to assess the performance of -
-chromium reduction technology include:
o Initial hexavalent chromium ‘

" concentration in the untreated

wastewater; - :

- -« Whether the hexavalent chromium - o

exists as a complex;

" e Presence of oil and grease in the
waste. -~ . .o S
. . b. Design data. The Agency needs .
design data on the treatment system_ -

-used to'treat hexavalent chromium, Ifa- . « '
. continuous hexavalent chromium ' -

reduction system was used, EPA needs
the following design data:

¢ Design ORP (oxidation—requction
potential) value and the basis for .
.selection of this value (e.g...bench scale.
;. tests comparing ORP readings with
_hexavalent chromium concentrations).. - -

- e ‘Other metals thatcoul;i Be féd@éad: L L
_and o ‘ ' TR
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The commenter should also provxde the
... associated pH values; . el
- ® Degign treatment: chemlcal(s :
e De51 n retention time, aschxated
. untreate ‘waste flow raté, and tank size,
and the basis for selections of these: -

_tests).’
.. _For batch treatment system, EPA
needs the same, de_s;gn data, exgept it
" does Dot request waste feed rafe aj
tank size,

C. Opemtrhg d;u‘a The op

desxgn conditions wer

.are:. '
ol ® ORP. and pH durmg he treatment
peru)d 'nd,« . :

"“data except instead ‘of wastewater 5
ﬂowrate, the Ageney needs- '
time.of the waste during treatm
“the operatmg parameter i
.- determing thaf educuon as- complete
(e 8  hexaval

- B
cyamde, the prmclpal treatment, L
- ..téchnblogy is cyanide oxidation..

.-a..Waste characterization data. The
speclﬁc waste charactemzahon data

"needed. to assess the' per rman

technology include: -

~the wastewater; -

_ wrth ‘Gyanide (e.g.,.iron and- nickel);
*:.’s Présence of metals that. can beé:
- oxidized (e.g., trwalent chromlum and
ferrous irony; . :
<. « High levels of oxl and grease, and
* High-levels of surfactants. - - " -
TR % ‘Design data. The Agency needs
5o demgn data on cyanide oxidation:

-+systems used.1o treat “free” cyamde
: - wastewaters. If a continuous oxldatlon o
system was used, EPA needs- the
 following design'data: - .

+ ¢ ORP design value and the b331s forl"
~selection of this value-(e.g;; bench scale, :
‘tests comparmg ORP readirgs’ w1th N
-« free” eyanide concentration). ‘The

-i~ - commenter should prov1de the " ..
= wassociated pH.values;.. . ... -

. ® Type of oxidizing agent and the
‘basis for.selection; and >
-#"Design reaction time, assocxated
.. «flow rate of the waste, and the basis for
.selection of these values (e. g cyanlde
.- levels in bench scale tests),. I
.-~ Por.batch treatment systems, the
Agency needs: the same design -,

yh

. design conditions were being achieved: .

‘. values e, ORP. value from nch scale”

i ‘-1 treatment pemod ‘and .-

rad =T T
. that the Agency needs fo ensure that the the retention time'o any operating’

redu on systems, EPA needs the, same ~ technology used in all inistances,

G ciontammd métal salts, sulfates and :
borates that can affect stablhzanon, and

. -grease; o,

Lo ¢ Initial concentrahon 0 cyamde m - _needs the Ffollowing design data for, the

"+~ 4 Presence of: metals that eom’plex v waste: °

“le Specxflc stabrhzmg agent and other?; .

. stabilizing agent, and the basis for this
--selection {e-.g., bench scale test data). .. ‘
.. The commenter should also provide the' .
‘temperature and hurmdxty at which any .
" bench scale or other deslgn—ba81s tests
R were performed‘

s ng
) selectmn of this value [(e-g. unconformed

‘compressive strength tests of stebrhzed .
_waste matrlx)

:that EPA needs to ensure thatdesign .
- -conditions were being. achieved during

- agent L fom

- ~during the curmg process. Wl el ity

Y

iVI Altemattve Treatment Capamty For. .
o Cahforma List Metals and Cyamdes o

mformatxpn except xt is not requestmo .
waste feed rate.” - : -

.- 6. Operating o’uta The operatmg data

- that the Agency needs to ensure that the

'A Vo]ume BequmngA]tematwe
gapacr't

durmg generanon of the treatment data
are;

« ORP and pH values throughout the

- For promuloahon of. the Cahforma hst L
'dfmal fule (52 FR 25760, July 8, 1987}, EPA -
-estimated that the maximim voliines' of - :

metal’and ¢yanide wastes that would:
".Tequire alternauve treatmetit capaeity -
* would be 8 /440 million galidng of metal O
“wastes pet year, and 690 million oal!ons
7 .; “_'Of cyanide wastes per year. [see’ £ LT
" parametér (e.g.; cyanide concentratmn - “Bac oundiDocument “for. Cahfomla st IR
‘or ORP} used as'achéck to ensiire. . R wastes—fx ! rule). (These' volumes, el
-sufficient oxxdatron has been RS ' however, 6 not include hazardous - - . %
accomphshed T ., ~wastes bemg injected pufsuant to. the SR
.-4. Wastes Other Than Wastewate1 .. Undéfground Injection, Control ‘
Containing California List Metals .. Program.) These volumes represent the ' S
: - maximum possible voluine of Cahforma Lo
. Jlist wastes, father than the volume of - =+ .
' which exceed the statutory v LT
" prohibition levéls. The volume. estimates’ -
‘the 1981 RIA Mail Survey;.
: ned very little: quantitative” "
*."doncentration data. Therefore, these " e
s vo!umes m o ude all hazardous wasté
‘ ére land: dlsposed and "
d'any cyanidésof -
t metals. The' Agency also
it of these wastes, 25
uld be gyanide- bear
v , er 1,455 million gallons
. cotld be mei ai-bearmg sludges The:
',Agency ‘expects that these' wastes.would- .
“be treated by sohdxficatxon or other non- { -
e Presence of high levels of oil and " wastewater treatment technologies,”
) while the- Ternaining wastewaters wou!d
. . be treated by wastewater treatment ’
- technologles.L-f c

" ¢ Untreated wastewater ﬂowrate
‘throughout the:treatment period.. -
- " For batch’ systems, the Agency needs

* For wastes other than wastewater, o
‘stabjlization was the treatment

a. Waste c]zaractenzatron data The “are’ based :
_'specific untreated waste. : -
B charactemzatlon data

' b Deszgn data, The Agency also:

stabrhzatzon system used to treat the ns.of the .
~data bases for’ estlmatmg volumes §
affected by the California list rule, and :
... thus request data mdloatmg the ; .-
. . volumes of wiastes that would be. - el
affected if EPA lowers the restrictlon RIS
- levels, EPA. réquests that commenters:
differentiat .-’.among specuflc metal— ‘
- ;bearing {i.e;, -argenic, cadmium, .
v~ chromium,.lead, _mercury, nickel,
selenium, or thalhum) and cyanide
. containing wastes that currently are
; land disposed. In addition, the- ,
: -+ - commenters $hould indicate: whether the
The operatmg data © waste is'a wastewater, ot a sludge or . .-
- .. solid that eitheris a liquid {as defined .
- by the PFLT) or.is derived from treahng
- a liquid waste that containg greater than
- the prohibition levels.(i.e., the EP
. . Tegulatory levels or analogous health~
- .. based levels),of California list; . D e
-’ constitients discussed in this: notlce, i
.. Commenters; should also'indieate’ ~*, .. -
< :mapnagement. methods currently used for ;
- _these.wastes, and address whether. the
wastes meet the treatment standards
3 .;»under consxderatxon in thls notlce
3 -

additives used and the ratio of waste 10

* Design curing time ndthe bas1s for '

"'¢..Opera ting data,

generation of the treatment data are: ., o
.*.The ratio.of waste to stablhzmg

..* The curmg tune for the stabxhzed
waste including the basw for. . :
determining that the waste was :
~-completely stabilized (e.g, Acompressrve
strength tests); and -

¢ Ambient temperature and humldlty
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B. Alternptive Treatment Capacity

EPA currently has limited information
on available allernative treatment for
metals and cyanides. Analysis of the
1981 RIA Mail Survey indicated a ‘
limited amount of commercial capacity.
However, comments on the proposed
California list rule indicate that there -
have been significant changesin®
commiercial capacity since the1981 .
survey. Thus, EPA is requesting
fnformution on the volume of available -
commercial capacity for treatment of
melals and cyanides capable of
achieving the prohibition levels
discussed in this notice. In addition,
some commenters have indicated that
additional on-site capacity exists that
could be used to manage California list
wastes that were also generated on-site.
Certain facilities may already have on-
sile lrealment systems or may have
impoundments satisfying the §268.4 and
RCRA section 3005(j)(11) criteria to
handle these California list wastes. In
addilion, some facilities may be able to
expand or upgrade their existing
treatment capacity quickly to handle
their California list wastes, Thus, EPA is
requesting information with respect to
on-site treatment capacity, particularly
capacily built after 1980. In addition,
EPA is also requesting information on
the lime needed to develop new
capacity. especially the time needed to
develop large treatment systems. ’
Commenlers should address all steps in
development of capacity: general
planr ing, engineering design and plans,

bid solicitation and evaluation,
construction and start-up.

' C. Possible National Capacity

Variances

The greatest volumes of potential .
California list wastes shown in the 1981
survey are wastewaters managed in
surface impoundments. 51 FR 44732.
These wastes could require alternative
treatment capacity in non-land based

units {presumably tanks).or in retrofitted , _ - : o .
' . VIL Alternative Procedures for
‘Treatability Variances '

surface impoundments satisfying

§ 268.4. Commenters to the proposed
California list rule have stressed the
difficulties-in installing alternative
treatment systems without substantial
delay. EPA has noted that these
comments have merit il many cases. If
the volumes of metal-bearing and
cyanide-containing wastes needing

. alternative treatment exceed available .

capacity, the Agency would consider

granting national capacity variances.
EPA believes the maximum duration

of such a variance would be November

- 8,1988, the date on which most interim
status surface impoundments must meet -

minimum technology requirements, or
cease receiving, storing or treating
hazardous wastes (RCRA section
3005(}(1)). If affected facilities do not
retrofit their surface-impoundments to- .
comply with these requirements, these
facilities must develop alternative
treatment systems on-site (e.g., tank
treatment), or transport the wastes off- -
site for-treatment. The Agency-expects
that facilities which-generate certain
large volume flows will either retrofit

- . minimum technology requirements, .-

’cyanides beyond November 8, 1988. The
. Agency selicits comments-on this

- surface impoundments to meet the
. 3005(j}(1) requirements, or install tank . .

treatment systems:as necessary. New .- .
capacity developed to comply withsthe

along with existing commercial
capacity, should .provide sufficient..
capacity for California list metals and

tentative conclusion. _ O

The ‘Agendy noticed f(jr c‘ommen‘t.in‘ ‘

" the December 11, 1986 proposed rule the

issue of using non-rulemaking :
procedures for processing treatability
variances {§ 268.44). 51 FR 44729. In the
recent final rulemaking on California list
hazardous wastes (52 FR 25760), the

. Agency determined that treatment -

method equivalency petitions.

" (§ 268.42(b)) need not be processed by -

rulemaking where the relief sought -
would not have generic applicability
and effect. 52 FR-25780. The Agency

-believes tentatively that this same
- redsoning could apply to the-analogous
_treatability variance-and therefore
‘solicits further comment on the issue.of

amending § 268.44 so.that informal - A

.rulemaking procedures are not’

mandated for all applications. -

Dated: July 24, 1987.
J. Winston Porter,

-Assistant Administrator.

{FR Doc. &7-17882 Filed 8-11-87; 8:45 am] . _ '
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